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FI ELD OF THE | NVENTI ON The present invention relates to prodrugs of

sul f onam we odrurgss i ncl udi ng parecoxi b, a prodrug for thecyaisezsdse

cycl ooxygenase-2 (COX-2) inhibitory drug 5 val decoxib. Mre particularly,
the invention relates to orally deliverabl e dosage forns of such prodrugs.
The invention al so pRlAgt peSEGE FORARSH AGUIHMIASIDE PREDRUGUch dosage
forms. BACKGROUND CF THE TNVENTTON Tnhibition of cycl ooxygenase (COX)
enzynes is believed to be at least the 10 primary nmechani sm by which
nonst eroi dal anti -i nfl ammat or yFIELQF (TREA] N@i@\r(]t their characteristic

ti-infl t ti t]. | i -1t ! ibiti
of ' pr oot agh and Tt e et BEle AR Rl B s N B! BI LT on
di cl of enac, , BaRe% apredtg $& t|h§ sd18@ive @fclobtyjdehdse P(COX D itiibisdry dritg vel y

expressed COX-1 and the inflanmati on-associ ated or inducible COX-2
i sof or N85 of valyiedoniix jerasetiadarlys theraventionteleteg xerally dplkyasatle dosags fasmg. 1,

whi ch produces prostagl anpdi.ns that. ar necessary.. f or function,
appears to 9E¥§ Mo‘ifbgs' g@ﬁlﬁ?"ﬂ’t’ﬁﬂ\?@%gla?isg% 8?@8% Cs&etthﬁg{ Sﬁlassg)?%lgcehn
associ at ed mt)stag% S_of conventional NSAIDs. By contrast, selective
inhibition o §§ wi t hout substantial inhibition of COX-1 |eads to anti -

i nfl ammatory, antipyretic, M%%m%gmwﬁ thnt herapeutic effects

while 20 minimzing or elimnating such adverse side effects. Selective
COX- 2 i nhi bi t or y mikities of bdlods g&itke (CBKY emtythes of beliexedto e at dascibamrer ci al |y
avai l able in 1999, have therefore represented a major ad in the art.
These diQgs pamery mechanistebly which nopgfefoida) aw-lmwyowﬁw%mﬁi)% %ﬂge

forms. Parecoxib, disclosed.i . 09840 tiBhsiey et al .,
i ncor por at et %fe&shcg 1-}%@8%%%8%4?%{1@}%%@%8{1%39%?%55 of 'N-subst i t ut ed
wat er - sol ublg,pkief b gfsRblangil gathtsie CodveationdliNG Alsysudh agketd@ldcng a

sul fonam de noi ety. Parecoxib converts to the substanti al

|
wat er - i nsol disflefesas), paprpyen @dxsalts therrobinhahiy bethdke %SH@EBQIVBX%’}FBSICFI&H%&
adm nistration ta subj.ect. Parecox| t j on
exposure to %f}@rl?ﬁ? a %‘%ﬁ"&laﬁfﬁo"% lrclfli?'lsc g%? gtO?% ngﬁ)?]f&v%\éSt cgrc&a% g’%%g%rﬂé%g g?b
having f5e SidiisditE @bscs OliRibifioh bi COX-0Wwhich pedducesmrostagiendins thavarer o

inhibitory activity against both COX-1 and COX-2, while val dechi QI ) has
strong 1 necessary for normal cell function, appears to account for certain adverse side effects

that have been associated with use of conventional NSAIDs. By contrast, selective
inhibition of COX-2 without substantial inhibition of COX-1 leads to anti-
inflammatory, antipyretic, analgesic and other useful therapeutic effects while

20  minimizing or eliminating such adverse side effects. Selective COX-2 inhibitory
drugs such as celecoxib and rofecoxib, first commercially available in 1999, have
therefore represented a major advance in the art. These drugs are formulated in a
variety of orally deliverable dosage forms.

Parecoxib, disclosed in U.S. Patent No. 5,932,598 to Talley et al., incorporated

25  herein by reference, is one of a class of N-substituted water-soluble prodrugs of
selective COX-2 inhibitory drugs having a sulfonamide moiety. Parecoxib converts to
the substantially water-insoluble selective COX-2 inhibitory drug valdecoxib
following administration to a subject. Parecoxib also converts to valdecoxib upon
exposure to water, for example upon dissolution in water.

30 Parecoxib, having the structural formula (I) below, itself shows weak in vitro

inhibitory activity against both COX-1 and COX-2, while valdecoxib (II) has strong
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WO 03/041705 PCT/ US02/ 36253 inhibitory activity against COX-2 but is a
weak inhibitor of COX-1. HBC H\\ OH2ZN\ O OOS/ CH3 CH3 NN (1) (I1)
Above- ci two oglo870fat ent No. 5,932,598 al so di scl oses conp&cCahisy2/36253
N-substituted prodrugs of other selective COX-2 inhibitors having a

sul fonam de 5 noiety. For exanple, the conpound

N-[ [ 4- [ 5- (4-iaEbitvdyRBeviyy dgadrst COX-R bar BrBY¢ukl iphibitor of COX-1.

1H pyrazol - 1-yl ] phenyl ] su%af onylJacetam de (I111) and its sodiumsalt are
cont enpl at ed Wderein to be useful as prodrugs of the selective COX-2

i nhibitory drug cel € HR (IY). HICHNO OMWN\ &3 HC/ Il) HZNM O
N,NCF3 H3C (IV) /10 Beb%d/se of the high Water\s%l ubility of parecoxib,
particularly of sal®%s of gare J
with nost selective COX-9 2 1041705, PCT/ 0502/ 3
such as cel ecoxi b and val deco | he prud?ug par ec
for parenteral use. See TaIIe (2000), J. Med.
Above-cited U. S. Patent No. 5,932,598 1 ndicates that a prefé
treating inflammation is adm ni
di sclosed 5 therein via injee S N/er , it pat ent further
di scl oses that the

t, by conparison
i nhi b ory drugs
gn ~ proposed
1661- 1663.
Y, met hod of

gy such as the g6d

@) (I0)
Above-cited U.S. Patent No. 5,932,598 also discloses comparably
N-substituted prodrugs of other selective COX-2 inhibitors having a sulfonamide
5 moiety. For example, the compound N-[[4-[5-(4-methylphenyl)-3-(trifluoromethyl)-

1H-pyrazol-1-yl]phenyl]sulfonyl]acetamide (IIT) and its sodium salt are contemplated

therein to be useful as prodrugs of the selective COX-2 inhibitory drug celecoxib (IV).
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10 Because of the high water solubility of parecoxib, particularly of salts of

parecoxib such as the sodium salt, by comparison with most selective COX-2
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conpounds di scl osed therein, or a conposition conprising such a conpound,
may be admnistered orally, and that for oral admnistration the
conpositiwpogmyl7be in the formof, for exanple, a tablet pcCharsd2/aaszof t
capsul e, | ozenge, dispensable powder, suspension or liquid. 10 The
tendency of parecoxib to convert rapidly to insoluble val decoxib upon
exposur e to Wwhitdtorhdmighstdheastoeleboxibaad valdycaxmb, ¢hepiodiug pareoxihdrs best r at i on

B o showerreBuiitar airenSh it aeBiaaiey fear B0y, bRl crei.dial Bl ™ ™
concentration of waheseed O .9V@aHENE $105esd Mdikhch adh b hyeradid ﬁqgt‘ﬁH@loFCtS

receiving a 15 single intravenous (1V) 20 ng dose of parecoxi b, as
par ecoxi b sotteaimg inflaramation iskdinusistrationcofshaghter-eolableycoaghoindsstied@dd 20 ny

dose of val decoxib.i.n.the formof an . immediate rel ease tablet, with 240 ni
wat er . Suﬁglj e PR VIR RICE AR O‘O(El‘feértﬁﬁﬁ]é?vef%d Paiegt f‘-‘l’i‘?‘% isdoics s dicdose.

Val decoxi b blgaghulia 8[RIcSQNEERI, 3t 59E$%B€%§%@QE suci¥ d¥hridu %h@fﬁeeg?

hi gh performance 1 quid chromatograp ocedur e.

fromFig. 1 tdministéredidrally] sidrthstifonomi agmiméstiarob theasiposition ntuyt@xXn fem bl ood
pl asma conceptration of val decoxi b being reached nmuch earlier (about 1 hour
after admi nfosmof; ﬁ%éﬁ)‘aIPPllﬁna ng% haxd apsyle.darange.diggnsablespaydsg oral |y
(about 3 hougs ?{Sgcg.{ r1pREg ni stration). The much nore rapid establishment of
a t herapeuti caP y e ?ec ive concentration of valdecoxib in the bl oodstream

resul tin from | Ve tendéstyrod paetoxdd t@borpettessidiytioissoluiovdlagtbxibgoause it
can lead to significantly nore rapid onset of therapeutic effect. Rapid
onset is a hPgiesyrede giatespehithesiolpmitest anydptprashiorrpi asgmflmratlmf-pzrm&ibat ed
di sorders, parit.i Lyt ' pain. |V adm nistration
is, for rranyg{: e%géelgﬁlo%a e%gll%gﬁggl?@?@n%g%&gﬁ&%gk of such disorders,

i nconveni ent and Bigpl shewiesulesdreciiathycomirtie sty fwhaekih Biodtpatsian is 30
desired. Oral adminjstration is generally nmuch nore convenient and
conduci ve t ocQncenrajionof yaldeeaxiwap detewpined ghbl hepliby adylt sybjectsveeaiviog@ a nuch

desired jqpr j f .and/ or .03/ 04170

PCT/ usoz%%gzgﬁgl@g@%aa) ﬁ@?‘%&@a%é m%&?%‘ggﬁéag?%%ébd ag sS‘r:%i‘g’P \SA‘%%mpWo"v’r H’i by oral
adm ni st rat i bélus,ar histigld ErallyradiifikieBH 00 th iR BB vEIABER mahé i Jiax) of

val decoxi b substantially shorter than that obtainable by oral

adni ni st r at i ERmediatgrclersedahlel with @@ aelovatet| Stbjasts dranld bl water angl two
preferably COPffalofrd fsIgL.! PadEcsib BbablMha'dnddithdf Whed@EnlY 'V
using a validated high performance liquid chromatography (HPLC) procedure. It is
20  clear from Fig. 1 that IV administration of parecoxib results in a maximum blood
plasma concentration of valdecoxib being reached much earlier (about 1 hour after
administration) than when valdecoxib itself is administered orally (about 3 hours after
administration). The much more rapid establishment of a therapeutically effective
concentration of valdecoxib in the bloodstream resulting from IV administration of
25  parecoxib is important, because it can lead to significantly more rapid onset’of
therapeutic effect. Rapid onset is a highly desirable feature of many therapies for
COX-2 mediated disorders, particularly those accompanied by acute pain.
IV administration is, for many classes of people suffering or at risk of such
disorders, inconvenient and unpleasant, especially where self-administration is
30  desired. Oral administration is generally much more convenient and conducive to a
higher degree of patient compliance.

It is therefore a much desired improvement in the art of treatment and/or

3



5 admi nistration of parecoxib. It would also be desirable to provide an
oral dosage formthat would provide such an inprovenent in Trmax for other
sel ecti vewG@302170:1hi bi tory sul fonam de drugs includi ng ceceasst/bs2and for
sul f onam de drugs generally. SUMVARY OF THE | NVENTI ON 10 There is now
provi ded a pharmaceutical conposition that is substantially free of water

and conpri Sgl% B1a4iS 88 £OBNS nblBAE didHidersGo thii@d, B9 oful bih@frAnetibh catity to
ef fective r’rBunt of a conpound X-SO2-NHR(err), or a pharnmaceutically
accept abl e sakimutnhbloedfplasmatveneeniration 4wl Atvpldserxdb selstantially shogier thaa

d X ) - NH is.a k d d ' aup,
havi ng no_ rRESTHARPI b s oo e e s ARG AR G BB E 1
al koxyal kyl ?%(g@%fé?ﬂﬁkéglﬁtaraﬁgﬂ shonk¥d sratup@ionto tiek KepiyaldInmy |

hydr oxyal ky onyl oxyal kyl carbonyl , carboxyal kyl car bonyl ,

am noal k| - admaimisonatibn oppaegdxcar bonyl , benzyl car bonyl ,

phenyl (hydr oxy) net hyl bonyl ,. | koxycar bon ar bopyl , .

al koxycar bonyl al I@WQ%\&%H@P desiyap cPéi%/‘B Nl 3‘|¥4‘L§?S@_§? E%W}lat would provide

al ky! car bonyl ATBRHKLAL RONKL for Sl ueaRRakaniftmbiyhaRhbam gl koxy
20 carbonyl carbonyl®, am no acid resi due and heteroaryl carbonyl groups. The
conposi ti onirdchudgddlacodit indefonbilfonamitle dehgy genetadlyconpound X- SO2- NHRL i s
readily degradable ex vivo to the drug X-SO2-NH2, has neans to inhibit
such degradation prior to osBMMARNWOFTHEINVENTIONst ratively the drug

X-S2-NH2 is a selective COX-2 inhibitory drug such as val decogﬂ' b,
cel ecoxil® or der Tbereiibnowprovidgsha phasmreguticalirompopigiop thay isfagstantially free

h ti I iti t hat i ti -V
ompr | ses. a6t MaGL PR RETORsghEtone daHaF P aR bRtk A s Ble B RTeRERe 1 ve
amount of parREAXIH mpudieSesONHR' corsapHarhieuaedly dcbeptattomiohetdhn bei ng

orally deliverable and having neans to inhibit conversion of the_ parecoxib
t o val decoxivhepr Xos a mwiesy s¢leciethsushdhatdhe enrmpawd FQe—NE2 i34 kpyn $8vi ded an

article of manufacture conprisi.ng a _substantiall ter-d |l e
package, ha®Mhy ??r#l at ﬁ&i(r’q)pn ?‘ngng Héolr%&agrgdpoagg)g%atﬂﬁ?tsglg?{eg?ﬁ% Yy 4 WO
03/ 041795 P4T4HR0Ak0 2R3xyME)] daebahiyD eyl MERALirb6R, disRyosbbiyn that is
substantially free of water 'and conprises a therapeutically effective

anount of a hydmpyalkylcacbend, NRmRiyalkylcazbonyh geibasralkyleubonyl.aoeispalat e sal t

e e e, SR, ST S g Epasua, X SC2- N2 1
alkoxycarbonylcarbonyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonylalkylcarbonyl,
alkylcarbonylaminoalkylcarbonyl, alkoxycarbonylaminoalkylcarbonyl, alkoxy-

20 carbonylcarbonyl, amino acid residue and heteroarylcarbonyl groups. The
composition is orally deliverable and, where the compound X—SOZ—NHR1 is readily
degradable ex vivo to the drug X—SO,-NHp, has means to inhibit such degradation
prior to oral administration. Illustratively the drug X-SO,-NH, is a selective COX-2
inhibitory drug such as valdecoxib, celecoxib or deracoxib.

25 In particular, there is provided a pharmaceutical composition that is
substantially free of water and comprises at least one dosage unit comprising a
therapeutically effective amount of parecoxib or a water-soluble salt thereof, the
composition being orally deliverable and having means to inhibit conversion of the
parecoxib to valdecoxib prior to oral administration.

30 There is further provided an article of manufacture comprising a substantially

water-impermeable package, having contained therein a single dosage unit of an orally



5 than 8 carbon atons, selected from al kyl, hydroxyal kyl, al koxyal kyl,

car boxyal kyl, acyl, al kyl carbonyl, al koxycarbonyl, hydroxyal kyl carbonyl,
al koxyal kyboawbonyl , carboxyal kyl carbonyl, am noal kyl - carPlbw@nsb?/36253
phenyl car bonyl, benzyl carbonyl, phenyl (hydroxy) nmet hyl carbonyl ,

al koxycar bonyl car bonyl , al koxycar bonyl al kyl - car bonyl ,

al koxycar bO&Bﬁ!v@{?lS}@ SFhaRKcal abipb&asLaRYisaTbRarlakylfeaobeay andl koxy 10
car bonyl am noal kyl car bonyl , al koxycar bonyl carbonyl, am no acid residue and

het er oar y| camiymivg$ a grevapestically effiectaye drdunt of 2 aempeEsk Xr¥Ozd¥dk dPhg to a

ticul mbodi f the i ti the . X- SOp- i
Par ecoxi b aptRSCeuFaheREsmDIE aL BReo Ly & RO Selfpt T dhe ) | ©
thereof. * Qcﬁii}%aﬁnéf}t—imf—ﬁﬁz% a REGWGH BrudeaNBwh AR D18 gRRpPIRsitd @mosd t her (a)

as provi ded above, 1.e., substantially free of water, or (b) follow ng
di spersi%n than Searbdinsswhyselocted fbm dkylchydvosyatkybralkaxyalkyh sen Ylcal |y
accept abl e aquegus vehicle, is suitable fo oral .adm nistration,to a

subj ect. Th&e ail@’l“satﬂ?qqy(f’f chléf%f}rg?ﬂy &Y&E(H‘yﬁf%ﬂ}?(%ylogﬂ??%a Bfl%aéb%nry 1’pr eventing
a COX-2  nedi j HnAISHR®ShyI, biGyIPatdaR, BeRIdationd, ()
di ssol vi ng, %ﬁ&%@%ﬂ%@ﬁggﬁ?@c Iy ac%e%t agl e aqgleoﬁggvehi c?le, at | east
one dosage pinlyl(hfdrexy)ptedryiecisutyl, ailtoxycarpasidartmmyt, alkoxyearsutytllagdt i al |y free
of water and conprises a_  therapeuytical effegtive unt of parecoxib or
a wat er - sol gagb@nyé,aalko&yﬁ@rb%yl,alkylga#)%% %ﬁ‘%é:?fl B’Pﬁ?)‘i‘?}noéﬁ(d C("Igj)onolr QIF(PW‘

adm ni seri SRl t Bigoytat 1CamiRSHcRIekidhe afdf €CI pi tation
of i nsoi(ﬁbl ggﬁé@{?er S%ﬁ?:(gfrggrbgoﬂylf Elgosol lﬁ%ﬁglﬁ%%gyit I's sur prli s? arllgl y found
that, by or BbteRdfildtrbényagionps.t In 2 dnicteof sabpfacturesdccardingtowt pagicudar i ved from

a conposition of parecoxib or a water-soluyble s it.hereof .in ,accordance
with the i noabedigient 9@6@&@5&@@@%&?&%@5@&9% SRPPPE RIS he

subj ect very rapi.dly ris {Callierdsf ective level . Such a

| evel is reé&eﬁ%rg&?r%%ﬁﬁtﬁg%efggggf%%{eﬁ%gﬁﬁ)}eﬁﬁa ce(gnpar ative situation where
val decoxi b it sel fOrgly3Rliaeiabl’ teireearsahdtthasonapositiomeeiitar é2)re peasded abl et

formulation (Bextra(r) of Pharmacia Corp.). E_verc‘ni. nore sur,pri.si ri l.

par ecoxilh adhove se esubatagially §eq of watelo PHEN SRlWING disRersion ARd/RE 5RO ﬁt&%ﬁ be
conpar abl e w.t.h, or s s i i A St WO

031 41705 PerGgs3iesEyBE 1B bhske Ry BicBBbpldout oY, ST oo b

bl ood pl asnpr4apEenbtAion@d a sibjeéts similarly found that, by oral
adm nistration to a cani ne subject of a solution deri ved.frogb%2

conposi tion of .aThereds atill brrpiesarayifeds metbed ahlieatingior RravRRing a

mediated disorder in a subject, the method comprising (a) dissolving, in a

20  pharmaceutically acceptable aqueous vehicle, at least one dosage unit of a
pharmaceutical composition that is substantially free of water and comprises a
therapeutically effective amount of parecoxib or a water-soluble salt thereof, to form a
solution, and (b) orally administering the solution to the subject before substantial
precipitation of insoluble matter occurs in the solution.

25 It is surprisingly found that, by oral administration to a human subject of a
solution derived from a composition of parecoxib or a water-soluble salt thereof in
accordance with the invention, valdecoxib concentration in blood plasma of the
subject very rapidly rises to a therapeutically effective level. Such a level is reached
much more rapidly than in a comparative situation where valdecoxib itself is

30 administered orally as an immediate release tablet formulation (Bextra® of Pharmacia
Corp.). Even more surprisingly, parecoxib administered orally in accordance with the

invention can be comparable with, or substantially equivalent to, IV administered
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i nvention, celecoxib concentration in blood plasma of the subject very
rapidly rises to 5 a therapeutically effective |l evel. Bioavailability of

cel ecoxi bwbDrossut7b® prodrug is much greater than in a compamraiSoyss2s3 t uati on
where celecoxib itself is admnistered orally as a conmercially avail able
capsul e formul ati on (Cel ebrex(r) of Pharmacia Corp.), and is simlar to or
gr eat er t hanpdrbaixitointthe peaniagolanetics ad waldeaixitablood phakma condeatrati@l.ecoxi b
suspension in apple juice. 10 It is inportant that, in_a nmethod of the

i nvention where tiﬁés %M@ﬁﬁaow thﬁa‘i’%e AAIGEStatiQR ot cAMBbIECE R @ t her eof

the sol ul! ONdiidicRIue Bl ¥ ElthosRidiFor MURRBLBD-IMLE iladotBYe SIRlHe Per! od

of tinme before admnistration, to mnimze cornversron of parecoxib to

val decoxi b, inlvemtiont esletoxitocacentratioafin dlopdiphasana dqhenibiect nag irapiilyJisesito
conversi on can be observabl e by appearance of an insol uble 15 precipitate
in the sol ut# tsrapepiically cHsstanerlgvel o Biopvamhiliy of selegqidd figpthe PEAITEHS sol uti on

occur s i h 1 naeO BREF e oL Ao A Aoy MR R B TPRES PRI e &
data from a évdltpas pbanmeedalyeiailebls castyleXdraeiatsn Clelabo® of Phathashiow ng
mean bl ood plasma concentrations of val decoxib fromO to 24 hours

fol | owi ng (afo1py, angl isetmidar topr gpatey thaa that okiainedpy-pral agmipisiretion efridiineb) or al
adm ni strati . val. X orrmul ated as a comrercial imediate
rel ease tab‘?%?&ﬁ%@%%ﬁégg gﬂg%‘%‘a fromthe sanme pharmacoki netic study,

addi tiond |y 25 sh@iniraBead) 09 theflodThCRANGR YN vidro theQfrodtal decoxi b from
O to 24 hours following (c) oral admnistration of 20 ng parecoxib as an

aqueous sol updrespxitFprp wateppeyllgisslt dherepfs the aelutiom i aneaykoyretchiclsbady in
dogs, show ng nmean .bl ood plasma concentrations, of. cel.ecoxib .fromO to 24
hooes Tl oupeBEe wih O e B BRSNS BfoRRR bR FE Mt e &
comrer ci al ca@sitsRn dfthareeBki®GO¥hldetdkil S HSRAASIoUcliNrapilPy B dnlg@Eousand (c)

cel ecoxi b prodrug conpound Z as defined hereinbelow in agueous solution;
all in an anmpadiumelicugopYRIsipn c200e appervabledyxappearage\yd 20 3niubid 5

PCT/ USO 6253 . TAl LED PTI ON T | ENTI The i ti i
Hoser: bal nomer R o MR sl i peuftan il gefiadorals v eniesubhon s ar iy
par ecoxi b sogiodmy ddifRtcred BefOeQdbdttntla® prcipptadl SCIENELIER TR botukPinttRE Y

solution.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 presents data from a human pharmacokinetic study as described above,
20  showing mean blood plasma concentrations of valdecoxib from 0 to 24 hours
following (a) IV injection of 20 mg parecoxib in a 1 ml bolus; and (b) oral
administration of 20 mg valdecoxib formulated as a commercial immediate release
tablet.

Fig. 2 presents data from the same pharmacokinetic study, additionally

25  showing mean blood plasma concentration of valdecoxib from O to 24 hours following
(c) oral administration of 20 mg parecoxib as an aqueous solution.

Fig. 3 presents data from a pharmacokinetic study in dogs, showing mean
blood plasma concentrations of celecoxib from 0 to 24 hours following oral
administration of (a) celecoxib formulated as a commercial capsule; (b) celecoxib in

30  suspension in apple juice; and (c) celecoxib prodrug compound Z as defined

hereinbelow in aqueous solution; all in an amount equivalent to 200 mg celecoxib.



sul fonam de drug val decoxi b. However, it will be understood that the scope
of the 5 invention extends to prodrugs of sul fonam de drugs generally,
wher e sucWwopsodr’ay)s are fornmed by N-substitution at the Parfusnzsdzde noi ety
as defined above. Any known sul fonam de drug can be used as the basis for
the prodrug, including without Iimtation ABT-751 of Ei sai

(N-(2-((4- hydfoxyphenypmfﬂm@)ﬁEs@R@ﬁwNé)fﬂﬁtIE@WM@me sul f onani de) ;

al piropride; anpsul alo anprenavir; 10 ansacrine; argatroban; asul acri ne;
azosem de; BAY- 3BhelifG6ntidn iBayeribed herein with particular reference to parecoxib, more

N-[ 4- 5- (di.met hyl 1- ht hal. d -
L ot M GBS S Bt Tkt s? MoserTuoERAeP bmitdY Lo«
Squi bb - (N g!fl ﬁﬁgc%eérh% lva].ﬁeé(?(%( aﬁ%ﬂlér ittwill Be OX@F&byd daf the scope of the

1, 1" - bi pheny am de bosent an; bunet ani de; cel ecoxi b;
chlort ha i dmentlcdxeé;amdrsdm pmdr@roﬁ«smlimmnndbdmgs benteally, WherboEh ProWEIEs

dor zol am de; dronedarone; E-7070 of sai 3- chl i ndoI 7-yl)-
1, 4- benzenea@i gquob»alﬂr%b§tltut|§m aitéfliezs on%ﬁgﬁdp&f‘t Ffﬁéir%ﬁﬁ d bbove
(N-3-[4-[4-(tetr %g\.z{?&ﬂ d%}{’bé‘ﬁls&{ as the bas1s for the prodru

ymlbu y

1,2-c]imdazol - erazi nyl | phenyl ] et hane- suFfonanlde)
f enqui zone; idclidamewitbait lglhltzh)@ﬁoﬁlﬂmﬁe of Bisac(N@2-(d+ hygrqxrypmn*yi)dmmo) -3-

gl i pentide; glipizide; gliquidone; glisolamde; ?J[(i of daxo SmthKline
20 (4- [ [(gyadﬂ)mgﬁhgxgae@%@egqql apgley alpiropride; amosu alol; amprenavir,

o2y uy T et ot A CRRR by IE B Y NE 4766 of Bayer

bhenoxy) - L. ﬁﬁ[ﬁ’[ﬁgﬁﬁﬁﬁtﬁﬁﬁ‘““’éé by Lohenyl L el hanes: 3|'?y(§‘ﬁ‘;xy"2 o
ﬁKR-logB gfﬁﬁmﬂ IPEH%EMEﬁbb nGroffEmEg %ﬂ*f %4£ﬁ¥%ﬁ§iyl %ﬁfﬁ? @ﬁg%anhno)
26 Coutt | 1 OSBRI SR AP I R I RO R, 1) 22! e

am no] - 5-  (hbidnkdh0 bamBiahide) celedoxit; dhloythiledonk pdedavdnitres daaxanibdifetiliieE- 522 of
Japan Tobacco

(4- (4- c¥BI olemytrotmnyderaglamides deonsigione; E-7PTLeideies ANn@ihlegndiingel-7-ykos- 328
of  Chugai ) Do _

(N- [ 3- ami no-rpenzppesdisyifonagridey, BE AR of Sehwets Phamme (il -Ro{erhoxsy -

phenyl | met hanegiskbanapi@eb 1, KEBnlGZopL(3KDLybull]- (-Pidefezilyl hehilethapereny | ) 30
sul fonyl] am no]butyl]-6-(1-methylethyl)-1-azul ene sul fonic acid);

| evosul pi ri delfonanid@EgEeizone; furosemide; g 1benclarmde gliclazide; ghmepmde

N- 3, 4-di chl
gul 1[£)§1am de)g(flaﬁ%{‘f ﬁ%‘%]f%’?é? car g?ﬁcl%}g%o ptﬁg%??pr opy 2 pr opane-
7 \\O 03/2@417@5[(6’@&%8173@2&% ;glﬂoﬂcqa@ng]da)zoaﬁaﬂm ﬂidbhe}bmemyﬂ]ahmmﬂ

naratriptan; ninesulide; NS-49 of N o

(R)-
| - hydr oxyet tﬁfp})mﬂnsﬂbwpwh&ﬂlymld@) (52 rﬂiﬁ’v [4 [2 [[2 (2 5 dimethoxy-
phenoxy)-1-methylethyl]methylarmno]ethyl]phenyl] methanesulfonamlde),
HMR-1098 of Aventis (5-chloro-Z-methoxy—N—[Z-[4—meth0xy—3-[[[(methylamino)—

thioxomethyl]Jamino]sulfonyl]phenyl]ethyl]benzamide); hydrochlorothi‘azide;

25  ibutilide; indapamide; IS-741 of Ishihara (N-[2-[(ethylsulfonyl) amino]-5-
(trifluoromethyl)-3-pyridinyl]cyclohexanecarboxamide); JTE-522 of Japan Tobacco
(4-(4-cyclohexyl-2-methyl-5-oxazolyl)-2-fluorobenzenesulfonamide); KCB-328 of
Chugai (N-[3—amjn0—4-[2~[[2-(3,4-dimethoxyphenyl)ethyl]methylamino]ethoxy]—
phenyljmethanesulfonamide); KT2-962 of Kotobuki (3-[4-[[(4-chlorophenyl)-

30 sulfonyl]amino]butyl]-6-(1-methylethyl)-1-azulene sulfonic acid); levosulpiride;
LY-295501 (N—[[(3,4-dich10rophenyl)amjno]carbonyl]-2,3—dihydro-S—benzofuran—
sulfonamide) and LY-404187 (N-2-(4-(4-cyanophenyl)phenyl)propyl-2-propane-

7



ONO- 8711 of Ono ((52)-6-[(2R 3S5)-3-[[[(4-chloro-2-nethyl phenyl)sul fonyl]
am no] - nethyl]bicyclo[2.2.2]oct-2-yl]-5-hexenoic acid); piretanide;
PNU- 10365W0aB/0617Phar maci a PCT/US02/36253
(1-[5- et hanesul f onani doi ndol - 2-yl car bonyl ] - 4- (N- et hyl - N- (3- ( 2-
met hyl propyl ) - 2- pyri di nyl ) am no) pi peri di ne); pol ythiazide; ramatroban;
RO-61-1790 f nﬁm% Fﬁlll-lﬁf%(}fiﬁolazone naratriptan; nimesulide; NS-49 of Nippon

N-[6-(2- hy roxyet hoxy) -5 net hoxyphenoxy) - 2- [ 2- (1H

et razol - 5- R)-NHPp@-adinoy]- hydroxyethyl) -4-fluorophenyl]methanesulfonamide);

4-

(
t
]-4-pyrimdin | - r .
é 3r :n(;;:lr gxy @I\ﬁ%&@(}o%{)&ﬁ(ﬁé %ﬁﬁdg??)d%ﬂ) Aﬁ&ﬂBWg%}@tvﬁfp %@Sgl;%g&%?mﬂ}]—
idin ANEU

(311 (o (oA BB SR e TR 5 et P gt m -1
yl) pr opi ®ni Phaﬁladi)a (2 0-retBa@8dfonamidoindol- 2—ylcarbonyl] 4 (N-methyl -(3-(2-
(3-[6-(4-chl oroE)henyI sul f onyl am,

pyr 1 dy! -ret iy oy nglYPé‘tflfYé)ﬁglg}ﬁ%}g%@H%p i e e RO 179
ervi er;
T i T e T (S (A TR

t hi azol - 2- yke)tﬁhaeslyj)mqpmdm)a ]yl-pymmldytiy]]]-amautqtiéﬂmdumﬂf@r)MQ@rrpat rilat;
SB- 203208 of d axo SmthKline (L-ph % ani Jz"l {
(43R 65, 7R, REBy 131737 (4-hydroxy-3-12-0x0-3()1 A a0 AR phe MYl sutfonamido)-

(am noc bon LG | 5¢!

sul fony glér%)h(?? ! {Zn lﬁ}ﬁ %?%agrﬁg%%ﬁﬁ @W?f%ﬂ\%ﬁgg?ﬁ%%% gmrrg'?]hyl 1
H cycl ope nt &g lormrdntlbrop h&ryxshlfesylamnowshethyl -Bh;7 187 @treliydDorphth]-1-

(2-(5-am di no- 1H-i ndol

sul fonyl ) -3 prmmnlc 4@1%@%‘%&9‘{’%0 @3- Wr@é@&ra?hea&‘f“lf%qwlégi ZProryyA-@n17 of
Senju (N-(4- f Or Oti%?f;‘ %Fé,?,'é t%t?ﬂéfld}on&%l%ﬁélglll 'lbfl ?ﬁbfﬁ@la):ld M AViEL%-96496

Sum tonmo (4 é’ﬂ eny
| H pyrazol - @fydak@fmmhf&@r-mmwhhlohgm@msulfsmﬁamnbmm-[e%cwmbpt;dzo| e;

sotal ol ; sul fadi azi ne; sul faguanol e; sul fasal azjne; sul

sul pr ostléne thiszeked:- Yll)fﬁh%lwlphpnﬁlﬁt}’b\‘netbdgMn(’wn[zglc(af”éi?’rﬁ?mé’% H dgﬁ 28289% 25

h 4H 1 -
Beﬁ?gwuor 0- 0f(l— ?‘rs]"zq(‘)@ébﬁghﬂe ﬁé‘%ﬁ&%ﬁrﬁé):b;lﬁengﬂenesm Eom% ( gng # 308607

(2,3,4,5,6-
bk T&ﬁ@%@%&g}gﬁ@m[(m(gs B8B¥-athin® B hnetiiphBoydpenaijaetingsilfonytni de) of

(2, 2-di net hyalce@l]ﬁlpm T-oraarpr-ny Oy 78 lzexaljwdfpe?zlaﬁwlxlﬁ -qgglopentalc]pyridin-

pyrlda2|n 6

Y branavi G SR bt B S puf AR FF b B ARLES yEORERER:
val deco>gob SUEFORY1- grﬁrg&ogl , KitaghBng-4-diadeantde) Zstvelestat; STA-6017 of Senju
(2-[2-(4-chl or ophenyl sul

| am n th 5- vyl
zafirl ukast (Nz@lﬁﬂ@fanpm:/lsa anﬂth\;?ﬁﬂe%@)@:lnngsnMd%ﬁ?]@gﬁg%"stg@g“cﬁ;‘ﬁgb%%6253

:jpug?e enbo%—qﬁﬂtcygrtlc? 3:srrlljét{lﬁDﬁpfle%?'l-gﬁ'—'igfréz%l-g-ﬁ)%hﬁﬁ&]béﬂ'ﬁm%ﬁegzéng-h' bitory

sulfonamide); sonepiprazole; sotalol; sulfadiazine; sulfaguanole; sulfasalazine;
sulpiride; sulprostone; sumatriptan; T-614 of Toyama (N-[3-(formylamino)-4-0x0-6-

25  phenoxy-4H-1-benzopyran-7-ylJmethanesulfonamide); T-138067 (2,3,4,5,6-
pentaﬂuoro-N—(3-ﬂuoro—4-methoxyphenyl)benzenesulfonamide) and T-900607
(2,3,4,5,6—pentaﬂuoro-N—(3-ureido-4-methoxyphenyl)benzenesulfonamide) of Tularik;
TAK-661 of Takeda (2,2-dimethyl-3-[[7-(1-methylethyl)[ 1,2,4]triazolo[1,5-b]-
pyridazin-6-ylJoxy]-1-propanesulfonamide); tamsulosin; tezosentan; tipranavir;

30 tirofiban; torasemide; trichloromethiazide; tripamide; valdecoxib; veralipride;
xipamide; Z-335 of Zeria (2-[2-(4-chlorophenylsulfonylaminomethyl)indan-5-
ylJacetic acid); zafirlukast; zonisamide; and salts thereof.
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preferably such a drug sel ected from cel ecoxi b, deracoxib and val decoxi b.
Prodrugs of sul fonam de drugs that have low solubility in water, and salts
of such pwodsugsys are especially suitable for use accor diPeg/use2/5d4263

i nvention, especially where such prodrugs 5 or salts thereof are thensel ves
wat er-soluble. By "low solubility in water” herein is neant having a
solubility inp e ShiR hias1e2R 0 C0X02 gdtabitory @a, er abl y
not greater thaﬁﬁgglout fdgglﬂﬁ%@%g{}i dentégﬁ%iﬁat the surprisin rrgsfjll@;s

di scl osed hpregdribly suchpadreg saletiedifrom qebgopribediracaxite angd Vftldm@obkbog’d@fiwg%ope

t | ated h i n, dat | /i.ded bel 10 f h |
o enb” N o suiogamide et Rshans fov: SR ERAR yos it s of buch ad B e
yl]phenyl ] S%&%%@@B&aﬁ?ﬁw&mﬁ SRl intRl 89esans WhbRbubepRIdfgS

" conpound I's a prodrug for celecoxib. First enbodi nent of the
inventi o ar e HERad atd thamselosspoatet-sadublExBy SlovesabbilityparvederX hbretodposi t i on
to noisture tends to cause significant 2, conversi on qf ecpxib to

val decoxi b. mepntda¥med SOty R pes WHE %3%&)@?%3“?%“ tﬁ@h&?"ﬂf@% H%Pl’%lpeuti cally
effective, yvald i j t,] drug for which parecoxib is a

pr odrug, buPI%if?{gbqgéﬁg?? sepglgégg%?ﬁdlg\fllgﬂ't he present invention, in

particul ar the bageklidescothat hpiwpstihgiresokndiscbsddiereipdotpacedokibade pl asma
concentration, and consequent rapid onset of theraPeuti C effe(f: uld

t,
tend to be repueseRidiivgolsthe Rroager ssRpReniemplaigd heren. datateplap RENT ,edtbl‘?gf‘%f ore,
the invention provides ULyl Q]w__i ' NS ntially
free of ?@\at g(?I,tﬁ)' neyele - ?@n%%@¢ﬁ lgc;)l?\lj.hylpﬁe te? %Hfﬁga%@?gﬂ? ?al yﬁfdrfll(rale of
water" in t?gplﬁgn%&ﬂfo@qpfc@ahaﬂﬁaa,%diuhﬁﬁam(laﬂoaimmedd)érewaasef?compomsdant in
t he conposifion and available for reaction with the parecoxib is
suf fi ci ent | ¥’ RSvhidvistaiaedupdoicsiae®®ibt i on exhi bits acceptabl e chenical
stability of parecoxib for at |east about 30 days, preferably at |east

about 6 nonFEast emmrlimpnteffehainventimn: h phatnagéical canpasgion when st ored at
roomtenperature_(about 20-25C) .in a sealed water- inperneable.container.
"Accept abl e chenFERPSUWE 8%)? PRIECPXI, EQTEPFIHAN- G IQIRTTe tteﬂgg)toc?%%os%%ntﬁﬁ%aﬁl,{

foll ow pg t'&Sn\%?%infj b dBRiPR] Va6 EbI In sRRQituRGtafcis She @isitonmont hs 30

or about™ 2 years), paSses a standard test for chem cal purity of the
t her apeut i ¢ ragsing therapeuticablyeffectived vadtyodineing haractvxdiyg 6ot whighit er - sol ubl e
" equi rod. T omaEsRHb A PEYUE. PUGY HERHYS SIORERS Ve R GHANGPOb such a t est
I's the particular the benefits of rapid attainment of therapeutic blood plasma concentration,
and consequent rapid onset of therapeutic effect, would tend to be reduced by such
20  exposure.
In a first embodiment, therefore, the invention provides a pharmaceutical
composition that is substantially free of water, i.e., a dry composition. The term
“substantially free of water” in the present context means that the amount of water
present in the composition and available for reaction with the parecoxib is sufficiently
25  low that the composition exhibits acceptable chemical stability of parecoxib for at
least about 30 days, preferably at least about 6 months, most preferably at least about
2 years, when stored at room temperature (about 20-25°C) in a sealed water-
impermeable container. “Acceptable chemical stability” herein means that the
composition, following the defined time period (e.g., about 30 days, about 6 months

30 or about 2 years), passes a standard test for chemical purity of the therapeutic agent, in

a preferred embodiment parecoxib or a water-soluble salt thereof, for example as may



"S5%total, 1%single inpurity rule", whereby a preparation of a candi date
drug or prodrug nust contain not nore than 5%total inpurities, and not
nore t harwO¥sof17ehy single inpurity. 5 Typically, a suffipcirarsot/ge2bdbw wat er
content in the conposition to provide acceptable chem cal stability of
parecoxib is |l ess than about 5% preferably I ess than about 2% nore

preferably B@?eauiré@fbr%@%}/aﬂ%a R¥uMRIrgMkthority. 1A &abplsdt RehadstRnhe the

conposition conprises at |east one dosage unit conprising a
t her apeut i c&i%yotef;, fl Gcsingle impuritytrule?, wharelyoxpispaetien oka esndibsladpgosal t 10

h f. A"d it" h ' [ ]
Composi §1 onPEREE Mt APRR kPR OTas ool PR ded eOUBRREEL bl (o

single oral 4g lgiiﬁipglté%,ati on to provide a therapeutic effect. Typically one
dosage unit, or a small plurality (up to about 4) of dosage units,
provi dess a suf f i Typindllyasufficiantlytldne vegrconteot ingbe tempesitidreto piedile ed ef f ect .

In this d, the terms "th eut | ffect", . th ically 15
of oot v _SREMPREDSIRH e LB PR B b S AP 0o ORI ! o
exanpl e pas&ﬁl@évpn%regm\f@raﬁgg%gkma%oﬁtai%,W%%ﬁf., it will be understood

that these terns are el ng In the broad sense applicable to a prodrug
whi ch is convert &dthiofiat ethbatimpet, tHecalppsitioh icompdessm laask, oretdopdgelunttur t her

be understood in this context that "therapeutic" enbraces prophy]actic. 20
A dosage unFMPHSIBE 8 Higsasrticadly eéﬁe‘:‘t“t‘f-'eam?%ﬁ? PYRCGRID P’E%WBFec'iﬁgl“gﬁﬁ)é{ﬁi ment

compri Sgy _atheARPUAL«Rhadc PRSIl pdrfiof BHA PlfiAbe:Ral Qingolon that
theoretical 'y ~genera upon o conver st on, an anount of the sul fonam de
drug that i sokniavwan amouhtd althérepaiticrageritaubable Faraogheglé brodhdmingftfaton tove. For

exanple, a therapeutically effective anount of conpou .S an anount
equi val ent Pevidsautherrpeyts effestit Tymderdly e detnes us, ?%I'EQFP@% 80 to
about 400 r 0 t LBy 5 dosage
unit of a @P%‘@é‘ﬁ’ﬁa‘g%%g‘??sf p}é)ﬂ}%? aﬁﬁ%@%%ﬁ%ﬁ%n@%%?@?Fgﬁé%:lgtnlp eﬁ%bns about
1 rr? tOb?bOuésti)%ﬁQfﬂégt. Iatiss ﬁigghi, wheh the tefmgrhérapahpeffedZ)“theyapenbically
preferably about 10 ng to about 100 ng, for exanpl e about 20 , about 40
rr:g or abdut cHectivg, an‘ég}?lé@ewt}y.agsm PHeARPSedheisHY OCHRPEIE; ﬁ)r SR res used
erein to enbrace, sal f ecaxi LRS! j sense to
mean the fr ge_eg‘g’%%%? 8%}@%90&%& %%hé}ﬁ%f ﬁ;{ﬂlel%%@gﬁl ngdvt\nﬂﬁtl%%gfég&gglﬁe fromthe
context in whinghisédim the broad peRanaplidableargrodiul waadh is colerid®t®d38/ 041705

PCT/ US02/ 36253
therapeutically active compound. It will further be understood in this context that
“therapeutic” embraces prophylactic.

20 A dosage unit of a composition of the invention in its broad embodiment
comprises an amount of the prodrug that is equivalent to, or that theoretically
generates upon 100% conversion, an amount of the sulfonamide drug that is known in
the literature to be therapeutically effective. For example, a therapeutically effective
amount of compound Z is an amount equivalent to about 10 to about 1000 mg, more

25  typically about 50 to about 400 mg, preferably about 100 to about 200 mg, celecoxib.

A dosage unit of a parecoxib composition of the invention typically contains
about 1 mg to about 200 mg, preferably about 5 mg to about 120 mg, more preferably
about 10 mg to about 100 mg, for example about 20 mg, about 40 mg or about 80 mg,
parecoxib.

30 The term “parecoxib” is sometimes used herein to embrace salts of parecoxib,
and sometimes in a stricter sense to mean the free acid form of the prodrug. The

meaning will be clear from the context in which the term appears. In parecoxib salts,
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any pharmaceutically acceptable cation that forns a water-soluble salt of
parecoxib can be used. Preferred water-soluble salts are alkali netal
salts, thwoomiuns salt (parecoxib sodium being especial lpgTarset/arsed. I n
this first enbodi nent, the dry conposition has nmeans to inhibit conversion
5 of parecoxib to val decoxib prior to dissolution in the aqueous vehicle.
Such means G BallyPacoBithilh batl REHSORKAL & AR risBuBISsaRiof PRicBorah
variety of \a}\%@ha}%ﬁxcf udLlarll atﬁ%}se i?]di cated i medi ately bel ovaAl | such
means, as peasnisetn Pafamal whtcosolublt salts are alkab sndtalealts shehwadainm st ovi ded,
are enbraced by the present inventjon._ An exanple of neans to inhibit
conver si on QM%KM}WXWI%?SB%‘E@ Y HefeRed- dry 10 conposition of the
nvention is a MEARS £ SHSLifHAL, fld aby BEGYERKoP KA 1@ iifiecons@aRAs! i on
to water, including atnmospheric humdfty, during storage and transport.
Exposur e5 t oof\pdrecoxitnto desukibtpaior tadissolpi@viarthedquebas vanderpSech mgansncl osi ng
the conposition in a sealed and substanti al | g/at er-i rrger rre,ab}blg.n%gckage or
cont ai ner. C# PRATHAL NBIRI Be conVesHen N KT, OTAYT OH AYBETY Pb Y RHHRCHE o at ed
with a substantiajl ARV HEREY I 0B85 socifidh witlRB

et hyl cel | ul %@éb@éée coa %drllggtél#lat erl'ggﬁghﬁ\{é}?%%u%ﬁ) SO |Ed p%(;rltilcl\gs or

granul es of cbigosiaamashdréiamrovided, afegaiibrhesidsy the pwhalténventibh.et s of the
conposition, can be so coated. If used, a coating should be selected to be

readi |y degr adabli® ¢xampfofgneanssp ihilit Fonyersignefiparecgxibrg valdaeox i ifiet fs of
i d tion,.of , | del ay i
el ease 10  ERbBRiG obiE NsHiaPls PROMtY 35Sty BAVER xlupUbI Y 92 B, LT

exanpl e of @BARSsition toWhtdr, indedine hshczpheic paniditg dubing Gtoragedad oxntpori.n a dry
conposition of the invention is to formulate the conposition in such a way
as to avoi dExppsure i itzecandin substaptiallymseysates iticsamplenbueRrlsing Be ent ot her

one enboai mitpentabihe SRSl RREL S R CRoac e FARRE Py 17

_ i'pren present 1 osition. In
anot her embodidmiitveRy dtah hil@fioh,aNEEomposRicis@intbelehis eitht nabpraittdiyvidleand any
such excipient present. Illustratively, certain saccharides, for exanple

manni t oll5 t fimpenaaableecogting wiateriak eigpi aarpthyl¢allutpsebagsdcoptingmaeriphe i nventi on,

tend to pronot.e. conversign.of parecoxi to v cOoxi b ] nposi tion
wher e such gﬁél§¥9§glpﬁoiiﬁtpaﬁ§(:l?snorigﬁefniu : to_é%ceocr? t?napcot%itb\ngt (%)ﬁ?%et ﬁeea%%g{ ‘)e(/gglg ib. By
pre- coating talets @Rfle RRHositioh@ndEGbRL&BE. HNded heopiedoxldheneldoted to
material that m nim zes contact between them such conversion can be

i nhi bited. berbastilyrdegradable in theigestroinisatingl renswthaphe berstithok8Pidlal decoxi b in
a dry 11

absorption of the drug or prodrug are not cancelled out by delay in release of the drug
20  or prodrug from the ingested composition.

A further example of means to inhibit conversion of parecoxib to valdecoxib
in a dry composition of the invention is to formulate the composition in such a way as
to avoid or minimize contact of the parecoxib with any excipient other than water that
would otherwise promote such conversion. For example, in one embodiment no such

25  excipient is present in the composition. In another embodiment a barrier layer is
present between the parecoxib and any such excipient present.

Illustratively, certain saccharides, for example mannitol, that can be useful
excipients in a composition of the invention, tend to promote conversion of parecoxib
to valdecoxib in a dry composition where such an excipient is in intimate contact with

30 the parecoxib. By pre-coating at least one of the excipient and the parecoxib with a
material that minimizes contact between them, such conversion can be inhibited.

Other means to inhibit conversion of parecoxib to valdecoxib in a dry

11



WD 03/ 041705 PCT/ US02/ 36253 conposition of the invention will be apparent

to those of skill in the art. The dry conposition of the invention is

pr ef er ablwosgbst7ent i al |y soluble in a pharmaceutical ly aeceatsabbe@sagueous

vehicle to forman orally deliverable solution. The term"substantially

sol ubl e" nmeans that a dosage unit of the conposition 5 dissolves in a

vol une of the i i f bl
NERVGIOR 1 BhERt folRkcAPeM A @R 47, preferably

not great er&t"%@ﬁﬂfg’@ﬁt egg % ) nvq\?t h nagsvi sual 'y observabl e insol ubl e

resi due, except Thpdiyeoalpoyitiboof tleiigrentioh cuptiefeeably substnhglowlyble inom

exci pient ingredients of the conpositiaon or of the.aqyeous,vehicle. Any

phar maceut | BErmpceaticallit apseriable adsgus V?lﬂglleﬂo E%m)szlﬂ ?@‘&' @e"ig/gr %heesov%t Ik

1¢cle or

10 mredi um f.pfe dlasglitaninplotiile: £RARAR! @Ragdiliest né Smpata € Lap vater

or bottled wa I's part arly suitable. ternatively, sweetened,

f1 avor eds andikeulvesan hoohingdof the wgreagesetscle novgreatagthan grun il 0 md, prefegably

j ui ces, sodas, infusions ée. g., teas), e)1<t racts ée. ?‘Hﬂ beef ext ratct, mal t
extract, yeneitgreaterthitabost 80 Ml awithhro yisually ebseryablsdpsalifile BiduRs Cppy, ot
enbodi nent of . t he knveni - | LigilehVinertBichls paecoxi b or a
wat er - sol ub?%tlo§§ﬁ¥ lf(i}ﬁglgféﬂoc?{;h %’ltgs g%%]ﬁ%gg]]yfféﬁfgﬁﬁlglﬁt\ﬁg rrrpre i sses addi ti onal

i ngr edi ent s¢orhpdsitnpsTfehehpromoehideal | y acceptabl e excipi ents. Such

addi tional ingredients are preferably selected, and present in .such anounts
as, to be cheni dayphagepaicaly acmpt 16{?(91“@%‘5’)3}‘15‘,13 iSﬁugaﬁ? ?%‘E?Fé(ghlﬁ %%t o

pr onot e, conver.si 0 f [ i A e { b I e of
hater. 1 CargabiT BadsoREbEEE HedobBoShia ko BxRRE LIS oomraas e 2
conposi ti onyeen!idbaiitglailatiteis | Aitenatiwipsivdetbred, flavorad atd/or ceihdnatedbar ri er

| ayer to avoid or mnimze contact between the excipient and the Ear ecoxi b
as descri betevenages sudhaspBESObIioBS AT j8ices, spfas IMBHONSe8n d335H EYIRTS a

conposition,of the inventi.on . a Ll ilitate preparation of
t he conposi ﬁ'%n%’ee‘?&‘tr%cg’a{%l?%x%&i#’s? %%gisugéecgmt;gtaﬂﬁa&g éflc{é:lfter descri bed. Such

- exci pi ents i ncl ugdecopidiaisn dfithk Fiadtieabopiasntae thetinatiby cacampisadisentialilyki ng
agents, buffering agents, anti-caking agents, etc. Further exanples of

exci pi ehfs ohparecunib bea water-golable sait shesentpbutioptiopallyrfurthe cOMpigs: i on are

agents to en ce .organol eptic pr i i L on: t

composi t  on Maaioral FGERRn EBon eI B BSeUREl eEREUARAL, M

sodi um has ,amt3R 4ReEEesE AL prefidblPseldodst, and pregerit in suchrefoantsed, terbeodi ment
there is included in the conposition at | east one organol epti.c-enhanci ng

agent sel ecthemicallyrvompaibdnwits paret b oininagicalps RELOHAMESOBVEIHANAt or 5. -
Sui tabl e S\A%%%e%gﬁ{)%o i\/&%lecuoc)iu Yr\f stugsqtgrgtiall iaﬁée%é‘é j)fo\gater. If a desired excipient is
20 found to promote such conversion, a composition containing that excipient should be
formulated with a barrier layer to avoid or minimize contact between the excipient and
the parecoxib as described above.

Examples of excipients that can be included in a composition of the invention
are excipients that facilitate preparation of the composition, for example by processes

25  hereinafter described. Such excipients include without limitation pharmaceutically
acceptable bulking agents, buffering agents, anti-caking agents, efc.

Further examples of excipients that can be included in a composition of the
invention are agents to enhance organoleptic properties upon dissolution of the
composition. It has been found that parecoxib, specifically parecoxib sodium, has an

30  unpleasantly bitter taste, and in a preferred embodiment there is included in the
composition at least one organoleptic-enhancing agent selected from sweeteners,

flavoring agents and taste modulators. Suitable sweeteners include without limitation

12



12 WD 03/041705 PCT/ US02/ 36253 sol ubl e sugars such as dextrose, fructose,
sucrose and mannitol, and synthetic sweeteners such as saccharin, cyclamc
aci d, acewoloBamegys aspartane, neotane and salts thereof. 8airtusbt/as2esmt ur al
or synthetic flavoring agents can be selected from standard reference
books, for exanple Fenaroli's Handbook of Flavor Ingredients, 3rd 5 edition
(1995). Nonghii Blekiiffs SIARIRRuSe, AbtbaDb@roRtsaaharnial afd sy of whi ch
can readily be sifrulated with synthetic agents or conbi nations thereof,

i ncl ude al newecteneanswb as apeharin, apelamis acid aeefaifeme, pacibe megtamglaadkcur r ant |

bl ueberry, cacap, carane cherry i hnanmon., cl ove of f ee I ander,
cranberry, éaFﬁ tﬁg,re@ﬁ Sfa{fltah{?d’élflﬂf&%sgyntﬁ%thcrﬁ?‘fonh\giaé?ntﬁf:a ;%er S,e‘ﬁn’gC Feéiggg,lh
grapefruit, s&H@éf@refQﬁﬂce b&IRNor bk HRP1E Fenarbli REHan@Bbk of EIREH Thitediéfls MRdasses,
nut meg, orange, peach, pear, pepperm nt, raspberry, rose, spearmnt,

strawber fy, etlaiogér995, NoedimitiagekiraplenphivitablemetraldtayorsTsgrneoinsbigh g8rs are
agents that affect a _subject's perception of taste and._.i.nclude anesthetic
agents. Prefeadilgge é%‘ilﬁ‘iegl‘i‘fl %(P@e’ilﬁ%‘%tsc%é‘f)n@ﬂ%ag%%gleﬁegﬁ’ﬁfl@f@? én}oﬁgt he

aqueous vehiaﬁ{sg-apgﬁg g@%@@r@é@mtmlga&ény,%}a&eﬁﬁﬁﬂ%lhybeb@, EAEb UAEANdLO

enhance di ssol ut her® 15 1 ngredi ents; such accessory excif};i ents

i ncl ude pharchaeg dinnaslohyclaes eptfed)lceriavelet, icrapbeag.aminsn, dillodusdyrtus. fasnelet c.
The dry conposition can be in_any su'tatRIe form but is preferably in a
rapi dly di $i2BBeg Srapergrapeiiuile F9As) ROPy %%gpow, 5?}6’ ha t epared by
| yophi | i;gat i ' r | ; ' I shdakpgkat i ng

t abl et . 1@)pt ingcﬂaaﬁ?sy ngﬁﬁegr p gafrnggspgg‘%t?%%%bgg%ﬁ?ﬁn ’Séﬁgilg*ﬁgf’%’? bi calrtbonat e salt
such as sodisugwbiregnieeahe tes; amille, wintdrgided et Tatoebdrabs aié sgpiuhaon and
to provide organoleptic benefits of effervescence. A powder conposition of

the invent i difeptracbiests pereariapAiftagts gt inplyps angsthetic a8Es- it r api d
di ssol ution of t ' ?g&f i .'Jnrﬁﬁet 9 i UeQdSeMet cl e.
A hi gh degree of q)%%fﬁegg(??@&ﬁtgh%b al ﬁgéqbt?{gp(g@&&&éﬁg (}1 %gépm | 1zat | or? process
to prepare tA&essdby @@gﬂ@{ts as cirpanilpbeinohided nbelhance dissohutianl df wgterat i ve
process, parecoxib sodium and a buffering agent, faor exangl eiﬂ?di basi c
sodi um ghos ghaedienisptughperessay exgipicaisdady arRacetiedly 35 CERIFS Wgti§ueous:
sol ution. Parecoxihb i d the buffering agent are present in the
sol ution at agglgﬁ,ccgﬁl[oﬁa |§$i]se c?el ative to each other consistent with the
desired rel ative 13 &rpoempbdifibn caisbetih ahl esieablafpradberis preferatilén 4 rapadly
conposition. Absolute concentrations of these_ingredients are not
pgl}lgzatlon as

critical; holiespbing forms frs expmpledspovsier i & ce BV AFTIRRaEHLSY 1y

hereinafter described) or a rapidly disintegrating tablet. Optionally an effervescent

20  agent, for example a bicarbonate salt such as sodium bicarbonate, can be included to
accelerate dissolution and to provide organoleptic benefits of effervescence.

A powder composition of the invention preferably has sufficient porosity to
permit rapid dissolution of the therapeutic agent upon addition to an aqueous vehicle.
A high degree of porosity is obtainable by using a lyophilization process to prepare the

25  powder as described hereinbelow.

In an illustrative process, parecoxib sodium and a buffering agent, for example
dibasic sodium phosphate heptahydrate, are dissolved in water to form an aqueous
solution. Parecoxib sodium and the buffering agent are present in the solution at
concentrations relative to each other consistent with the desired relative

30  concentrations of these ingredients in the final composition. Absolute concentrations
of these ingredients are not critical; however, in the interest of process efficiency it is

generally preferred that the concentration of parecoxib sodium be as high as can be
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generally preferred that the concentration of parecoxib sodiumbe as high
as can be 13 WD 03/041705 PCT/ US02/ 36253 conveniently prepared w t hout
ri sking ewoeadirigsthe limt of solubility. Qher fornul aPcarusongmesi ent s
can be added in this step if desired. Order of addition is not «critical
but it is strongly preferred to add the parecoxib sodiumlast to ensure

rapid and fHe2Rnit besolubiBty. arhaf exposure
%)E?Pl{l)@ﬁtgy ]g’eé\g@a WithB nﬁ@ﬂg &Reling soltbiBiy.

of the parecoxi ter. The solution is netered into one or nore
| yophi | i zat fopmulnton aigredients eargbe added listhis serif degiradai Order efeadéitipads Botreasur ed

ol une of solution having .a d t,.of
\ét ogper s ha%‘tijfél 1oy 15§\éi;{p%%lylp5eef§1:récﬁw Bg@t’ﬁtgﬂaét‘t%‘ ugoglg%&%?ﬁoe%lgégegﬁg h on the
contai ners. c%ﬂ@e@tﬁﬁgﬁtl‘éﬂ ;‘%hgrtb%ﬂﬁﬁﬁe SRR cﬂ'eﬁ?&(ﬁré oF tBe HArebos@Pd | 1 zat i on

chanmber and contents of the containers |yophilized, preferably in a
three- ptmsewateel e. In the first phase of the lyophilization cycle, the
solution in each container is frozen to a tg}gﬁﬁbature b Iow the ass

transition tenpelh solBlies isppgiered iRfpiops or Egre 6@1%08?1 “b%%ﬁtgr
parecoxi b SEQ&}H{HD erq%@% arﬁgathéﬁ‘vbwopsbﬁmomﬁvﬁg%%s&éi &dsﬁng' t ' on

tenperature TS ass transition tenperature can be neasured by

any techni QQ!tﬂoKﬂItQjﬁ@ateﬁoileo@lﬁtn Stoppeesiaavin garbypen e tofallawfsnlblemetumtpl ng
m croscope or by electrical resistance measyr erent @]g %S%F t enper at ure

for this freestra Platedsa th%cq’l}}blp’éfél |T§16 ét%atfe SPREAINETS 2% T%r  exanpl e
about - I rCe xogﬁﬁlﬁgttlo F 0 iber g&m% o'f heHoniiahd Mot)ﬁ’i‘ﬁé@%reffé@myrlﬁ’@m

t enpera esiTe reezi ng terrperature ypically ovér a period
of about 1 Hpecpedsk chelbours, nore typically about 2 to about 4 hours. The

tenperature is then held at the freezing tenperature, %allgaglfor a
period of about @ Betfisstahess ofthe hophdizatign & Htec“'&i‘}t&?na Sﬂﬁ & about 3

hours. In the freezi H%F%R%e 81%}«/ e RISL 8‘5 §5bd t)ég}?@atdré BFt réoﬂl'tlgﬁeﬁ‘&’

terrperaturerlélﬁor s romroom enperature to about -20C fairly

rapidly, e. gompOM@énsteoRrisid firecorfb st akt &Bastt@s@hmntphd)spim&r thergbase
preferably about 0.5 to about 0.75 hour. Tenperature is then Iowereg nor e

gradual Il§ f trensitibotempepmetisalys i20°C3 Giassdragsition fpaperafuiseiap g RFESURY Ut 1to
R L T e e
ensures t haty bigles@ichl deSiBtah&e Meamtahdl Yy Afsuttaisls tenfmpereafonthes froeziﬂE n 30
lovwered fairly rapidly fromabout -30C to the final fr eo2|08c14 abo egoa&ur e,
pref erably phase is typically about -30°C to about -60°C, for example about -40°C 1o
Temperature is gradually lowered from room temperature to the desired freezing
20 temperature, typically over a period of about 1 to about 5 hours, more typically about
2 to about 4 hours. The temperature is then held at the freezing temperature, typically
for a period of about 0.5 to about 24 hours, more typically about 0.75 to about 3 hours.
In the freezing phase of a preferred lyophilization process, temperature is first
lowered from room temperature to about -20°C fairly rapidly, e.g., over a period of
25  about 0.25 to about 1 hour, more preferably about 0.5 to about 0.75 hour.
Temperature is then lowered more gradually from about -20°C to about -30°C, e.g.,
over a period of about 1 to about 4 hours, more preferably about 1.5 to about 3 hours.
Without being bound by theory, it is believed that this gradual lowering of
temperature ensures that the solution is completely frozen. Temperature is then
30 lowered fairly rapidly from about -30°C to the final freezing temperature, preferably

about -40°C, e.g., over a period of about 0.1 to about ! hour, more preferably about

0.25 to about 0.5 hour. It has been found that a stepwise freezing phase as described
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about -40C, e.g., over a period of about 0.1 to about 1 hour, nore
preferably about 0.25 to about 0.5 hour. It has been found that a stepw se
freezi ng wbagm4ss descri bed 14 WO 03/ 041705 PCT/ US02/ 362P8T/tsbn#e53 ends to
provide a final |yophilized product that appears solid with no cracking. In
a second phase of the |yophilization cycle, freeze-drying is effected by
drawi ng a Vgﬁ(}l}é ' ; hdll ; RetHBEthat abpests BHIAE ®ith hodeskirghed
herein as the %%@%?%%?ﬁﬁgﬁlmggédi vacuum of about 25 to aboutngOO m
Hg (about 25 to I akmohd pHgserf the lyophilization syde diege-dndng issdfecied Bout 300 m

;o Il i table. ing th i dryi h i
O adusl [y 1 diasete 5 sigh thy Nk aptermgh, Mty b Areah AgaR %R ¢ 'S
tenperat ur etﬂes“pﬁﬁ{agy ﬁféfgfglt”@t se. P& §h&IAbbYatollE2y RCdbe i 560 piBHN{aBbiexs toi t h a

ni trogen sweep. lce s es fromthe frozen solution during this phase,
form ng R pabéutaDO yitlitoe)) peafermblybbotird( teebputi 308rm &gy isrgenenaly suitpbley
preferred | yophilization r,ocegs, tenperature i $ fi.r?sfé rﬁi sed .frtomthe
freezing teﬁﬁ@f"&lﬂ%ﬁ@?méﬁy Irying phase, teAperatyrs isgadiallyEaisers 0P OME‘%HPB&g%Sf about
1 to about r 0 50 ehd wchiiigns hel d
at about ch?gc%?ﬂééw g%%gndggéﬂg %ﬁ??@%%g%}&gsxlgé?n%}é(gensgaggu?fezert oyabout 12 hours,
preferably akomhingd wathahittbgeksweepr fce sebiietes fioyn the fmeensolatioradywing thiS0 t o

about 300 15 m is used during the primary drying phase. In a third phase
of the |y0p|ﬁhaﬁe;gﬂm6re%9@¢1él}yaﬂfgﬂ%§eis conpl eted under vacuum This phase

i s descrjbed herej - . I Wale) i hdRs@ At03eOf
about 2 bto abou?ﬁgﬁgﬁjné%g,&%ggﬁgﬁgggmggeg%rﬁ%lggln‘tﬂ(ﬁ;&gg@%?éd?%gdtm , IS
general |y syfitsehlid frme fierfedelzingmanpéraiuns . gni abbuta-407Q, to gieout 6% eper a

Tenperature is raised during 20 the secondary dryi phase, eferably to a
| evel above peoodrf ehased 40 abit StheprseRigtgsply a‘é%@ttoﬁg%,‘t 4[%“8%? %m&ﬁ@n

remai ni ng nmi r Vi gﬁlg{ [ | Rogat of less
t han about n%‘%%%rag?%ggg%lp? E‘g’g’@ﬁ@ﬁ a d&%pe%kl/;h 91&1%%%?3%‘%3%% | ess than
about 1% byyr¥eiaBlitaboling tdebone tOnElEs Y Pebfaraily apleasien of azoupd 89 ar atedt 300

| yophi l'i zation process, 25 tenperature is first raised fromabout 0C to
about 408 owen Hg ipusadatirioR thopamary drging#Best 4 hours, preferably about 1.5
to about 3 hours, and is th & QL £ or &Pﬁ bait, 12
hours, preferabl }nggglﬁ‘ilp A5 %I?5%3&&@ﬁ%a§§§g&d€’rcg¥%géﬁo‘fy a%ggﬂ{ﬂ%@of about

150 to aboutTh3Pphdde Hoddseribtsiaralnibs the “sdonday drgdag Ypidsyi Agaiphaseuum of
Optionally during the |ast part of the secondary drying phase, Wni{ e
t enper at ur e abgut 25 to about 500 pm Hg, preferably about 50 to about'300 um Hg, is generally

suitable, preferably maintained with a nitrogen sweep. Temperature is raised during

20 the secondary drying phase, preferably to a level above room temperature, for example
about 40°C, to drive off remaining moisture and provide a powder having a moisture
content of less than about 5%, preferably less than about 2%, more preferably less
than about 1%, by weight.

In the secondary drying phase of a preferred lyophilization process,

25  temperature is first raised from about 0°C to about 40°C over a period of about 1 to
about 4 hours, preferably about 1.5 to about 3 hours, and is then held at about 40°C for
about 3 to about 12 hours, preferably about 4 to about 8 hours. Preferably a vacuum
of about 150 to about 300 pm Hg is used during the secondary drying phase.
Optionally during the last part of the secondary drying phase, while temperature is

30 being held at about 40°C, the vacuum is lowered to about 25 to about 75 pm Hg.

The overall lyophilization cycle time is typically about 18 to about 36 hours.
Extending the cycle time is generally not deleterious to quality of the finished product
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30 being held at about 40C, the vacuumis |lowered to about 25 to about 75 m
Hg. The overall Iyophilization cycle tinme is typically about 18 to about
36 hour s.woOHs€riod ng the cycle time is generally not del ePemiusoy3d263 qual ity
of the finished product 15 WD 03/041705 PCT/ US02/ 36253 but increases
process cost. The best conbination of product quality and process

econom cs Cgfy iﬁ}&ezfs@suﬁx@c&% chQUTB Bedt@SinbittiBASE£prodlctidualifyrtnd piddeo N
presented herein, and wll vary depending on several factors, including

t he parti cudcanomicsphi be faniddry roefine tpstimgtbaseseen the frfogpaiion nesested beded, t he
preci se conposition and concentrati of . 5. ingredi ent s | ’ ution

bei ng | yoph#id ‘Z’é]d"a%a en lr’i‘ggfé‘r?SYle‘l,fg%B%WP{dl @%’ fl%lcﬁllarrr@ oggﬁzgtgdgut 18 to
about 24 hoéﬂlﬁ%xﬂéﬂt lis &€ thOLthindtt taRk&s, tHeprbdise sfonpRbeementas@doum
conposi tions vi ng di'basi c sodi um phosphate as the buffering agent, it has
been f dundinghdienshiarhesoladorchaihglyophitizes bt dmgereraly hoyesvow ayelettimgohour s,
for exanple to 16.5 hourﬁ, Ieaﬂi) tfo incre@seghi nci dence of .gol)li% se of the
fini shed prenues taphauk 24 houm will bp found sattatdg it (e vasq 4 PRIFE Y Soig r api d

di ssolut! onHRORAHE HhLiAB dithRoal ha¥E R (b SuffnEuERL, Gitiemeai the

| yophi li zatTon cycl e, {he Vacuum i s eI%ased and tenperature is permtted
to return tfunhachnt Sesipming eyck. timd aubsantiaiyleslsw abeutt II§wurss éxrlesampls tpr event
reabsorption of noisture fromthe at m)sghel\fe. ]TS []'F.S(:Elecf)lgF go%a\gﬁ. %orms such
as tabl ets AHd henpslepdstodnrreasf andidsnce phollagsepiihe HPLsphRprogPcty B MR &% b can

be prep ?gmtf—}of isrrrFofLL Q%@mmoc%gé cﬂasfrg\ﬁ@raﬁf& disg\&ﬁtnﬁ%ontaaéﬁioﬁit@ iaﬁ'h@%oaém unt

and/ or n o er contact th parecoxi b are preferred. Second
enbodi ment ¢nhitlbe i nvention: an article of manufacture In a second
enbodi ment, the invention provides an articl|e_ of nmanufact uregﬁago conpri sing

a substantially Ratcompletinarofabaiyephilisatoneyrigyiha g2 Sitrsas ein a
singl e dosage uni.t of . I i i GRYResi tion that
is subst an%n&elr%}mferl %882’?18%0&?\&“%@ %ég{rrlpat?}l@glghgé't g‘?g%ﬂéﬁtﬁéi:rgal I y&zf fective
amount of  REIGLIV bRl redbybteds Gfaheibluge Samithd ierospliere.Pr ef erably the
conposition is substantially soluble in a pharnmaceuti clal(lﬁy cceptabl e
aqueousl¥ehi cl e Disarese dogagederms spchyay fablefsandeapytessyttehle for oralg hst antial |y
wat er - i nper neabl.e" herein . nor mal
at nospheric? Wﬁfaiu(%s?, g g@ﬁ?? ?&cpe rteﬁ{%&rl gg%@ﬁ“ﬁ? k?@@gh‘% %%g?%%lgg ure

dg ring a st@Ag8niparé S8o@iht aatl/ok aasitiombdwhted Oordant svithppaedcex fbdry peefertasiast
about 6

Second embodiment of the invention: an article of manufacture

In a second embodiment, the invention provides an article of manufacture
20  comprising a substantially water-impermeable package having contained therein a
single dosage unit of an orally deliverable pharmaceutical composition that is
substantially free of water and comprises a therapeutically effective amount of
parecoxib or a water-soluble salt thereof. Preferably the composition is substantially
soluble in a pharmaceutically acceptable aqueous vehicle to form an orally deliverable
25  solution.

“Substantially water-impermeable” herein means that the package, when
stored under normal atmospheric conditions, is sufficiently resistant to entry of
moisture during a storage period of at least about 30 days, preferably at least about 6
months and more preferably at least about 2 years, such that the composition remains

30 substantially free of water as defined herein.

Suitable packaging materials include without limitation glass, polypropylene,
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nonths and nore preferably at | east about 2 years, such that the
conposition remains 30 substantially free of water as defined herein.

Sui t abl e waokagi’ngy material s i nclude without |imtation glPas4aiS02/36253

pol ypropyl ene, 16 WO 03/041705 PCT/US02/ 36253 alum num etc. The package
nmust be seal ed against entry of noisture through any opening or seam
Because t he \pRGK@GE.E 0 ThapikafdnkisttbeSte gl agafg gy Bnhioisire thBugicatyposi ti on,
it does not have to be reseal ed after use. Enbraced by the above

descri pt i onopsniag onseairs |Becafiserthepdckegacantainhemly gismgl%gossgq)mm efithey of

conj oi ned subst ant.i aI.I% wat eh-i qggr rreaaglcf ackages, each having contained

therein a sCAFPESIHGLALEHAPTDP 14 PR EREEET B8t the invention. For

exanpl e, rapi dl ¥ NRIQI IO SEVeleSeripBiol is arﬁﬁﬁi@l@%%%ﬁfabtdﬂ@bdm%?ﬁ@g pablets
e

can be individually packaged in a plurality of water-inpernea

conpar t nént pluility of conjemed swlsstantiolly watsadkpenmepblegrekagoacieh hayinghi r d

enbodi nent of the invention: t herapeutic or.pro | acti.c haod I n a
third enbodicAaAmed hepeipasiels S‘QSP%%Wﬁ@P %?OIBP‘@%}&%#EEG H‘V%}e“rzr%tr?éﬁi‘%{%&

di sorder in a5kl 86T dikRRbRYE.9E AferlBS B LARMSOMBISEM Heahdididealy Vi ng, in
a phar rraceﬁ%?@gltu(y aclc%ef)t a%?(egéqugousegghi cl g, at | east one.dos}g}ge uni t of
a phar naceghtloabd aoaplsility ohwhteaimpenssails tampartinents bf @ eomfeniienad foihnd
conprises a 15 therapeutically effective amount of parecoxib or a

wat er - sol ublPacka Rlisisidaelsf  to forma solution, and (b) orally

adm nistering the solution to the subject before substantial precipitation
of i nsollQbl &hindtemabodimentof therinyensionna therapauticrerepraplipdentic methed| e can be any

pharmaceuti cal | y ;accept abl e..aqueous 1 i gui -] i t 4 ndi d
her ei nabove. Opt %ﬁgﬁ%emt’%%mgaﬁg uesth?/&e%#li tg atelnggﬁbfég%@g}gna!@@g %ﬁlgh%?éd?mr e
i ngredi ent s §4pderas a SUSEIHEOPFovIdRH. ThawRioiLoRgRIRES() dissaluinigeinact the

unpl easant taste of the parecoxib, whether or not the dry conposition

conpri ses spharmaceyticadiiyanceptabihaqueows eahicdntat leastiame desagenditaiaeous | i qui d

can be used as the vehicle for .oral adm.nistration of unit of the
conposi ti on.p?*??’b"fcc‘?ﬁ'i“fillc B%ﬁlﬁ%thﬁ{)’ls S'il%gﬁ'}lggy grre gto Fglﬁtegg%ﬁf&ﬁ%%g% is
preferrqd, andapRfiRalty SERLME Mol patedsEbics aRRierdoRMEalt thiresr, abdfoin H0 Nl .
Where the dry conposition is in the formof a powlder, for exanple a

| yophi | i zed spbwiger and (b) prallyedmindsteyngihe solutiay &nthesubieet hediere sehstaagiabous

li qui he . . . . ; i
quid to t pere01p1tat10n of insoluble matter occurs in the solution.

The aqueous vehicle can be any pharmaceutically acceptable aqueous liquid,

including those indicated hereinabove. Optionally, the aqueous vehicle can contain

20  one or more ingredients such as sweeteners or flavoring agents to counteract the
unpleasant taste of the parecoxib, whether or not the dry composition comprises such
ingredients.

Any convenient volume of the aqueous liquid can be used as the vehicle for
oral administration of a dosage unit of the composition. Typically a volume not

25  greater than about 100 ml is preferred, and more preferably the volume is not greater
than about 50 ml.

Where the dry composition is in the form of a powder, for example a
lyophilized powder, it is generally most convenient to add the aqueous liquid to the
container in which the powder is packaged. For this purpose, it is therefore preferred

30 that the container be large enough to accommodate a suitable volume of liquid

wherein, upon opening the container, the composition can be dissolved prior to
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container in which the powder is packaged. For this purpose, it is
therefore preferred 30 that the container be |arge enough to acconmodate a
sui t abl e woloasmt7e3 | i quid wherein, upon opening the cont 2CRarsp2/s¢2163
conposition can be dissolved prior to 17 WD 03/041705 PCT/ US02/ 36253

adm ni stration. Were the dry conposition is in the formof a discrete
dosage for mygidibisionati vely a tablet, one or nore tablets can be added to
a suitable volunme of aqueous liquid in a drinking vessel, wherein the
conposition is diWbekvetdgycomposition & iadhe farmtafgtdissrete dgsagafodh or stirring

f th tay ) | wh ' ' | ut i . irable t
accel orate THETpHSLASIRE oHEE0rar BHES Bpitbe AR R vallBelf 157 © 1

i nvention reguidig 1R0]din™ dfhiie WRsA Ol hebinQRe &8mpdsition i dissdlved piésiibt i ng
solution is preferably adm ni sgt ered as soon as dissolution is 10 conplete.

Del ay i n5adrdmisistr@tanon can result in precipitation of insoluble val decoxib

in the solution, thereby reduci t he benefits obtai.napl e . h od of
the invention. TGP IOY SEHrRe Og GoPLRELOF _5?15331% Eframoéscq‘alru%?éreltsoga}rggjtﬁpabout
15 mnutes, poRicGlafieh] dclighf hi R diRollifot! Pefeéd EmpUsRIRAL af then of the
solution. Conpositions of the invention are useful in treatnent and

preventi on dhventivaryquittonly téldroangegivdtioi getiderzs nedi at ed by COX- 2,
i ncluding but not_restricted to dis rdg@s ch.a{ acterized anmat i on,

i nf |
pai n and/ or feverTheggeitingspipiion is grcraply aduppisiersd a5 Sofd 8 Soé%n“on 18
anti -i nfjja a SHUGRstBSiof iBfa@sd GYrihédishle Whldbedxie
addi ti onll'(a)l m&g@‘# %?%Z?/iang é?tg‘ﬁ‘f’??%%f\e??@ﬁ?@‘se%@ﬁ%r nf({;}lrl Si dee ef f ectxs t han
conposi t i onsin tigf sateivee terehiyabddGay the betwdits batetnaklebydhé miethpdfop theCOX- 2 over

COX-1. In particular, .20 conpositions of the inyention have reduced
potential fdRveons divaicaly prekpdmpistrioy S}é‘ﬁ'ﬁd Q%\%?X%F maélﬁpPWa]I% Fati on,

| ncl udi NG unpefe, 8510l 66k i3kl el A aARn BE GRCcfigiondy _ conpar i son

Wi th conpositions convention hus conpositions of the
i nvention are parCompbstidns ofskd inlverdtionaate asdfelrinatehtneent end preventionefialveiySAl Ds
where such NSAIDs are contraindicated, for (gé(?nELe in $at i %{n sd.vvi (tih peptic
ul cers, Igastwideirangens disogdesnmediateddry ¢ 2. dnclading pytgnat gysfrigied to disorders
diverticul i tys of. g Nhailia5HRE Yevif, SERtiohRioRfieas i@bpdchsiyons;
gastroint est?hr?ﬁa}cg%}wgzé V%bﬁa%%ggtéu j E?llngn {rseor ders i n(E:rIRJudi ng aneI?ri a Iguch as
hypopr ot hr onfyjeng ik anti-hg@pRAtoiagentspsdtias i eexdinant qfracthiigseyittkibdney
di sease; or in patients prior to surgery or patients ft aki ng anti coagul ants.
additional benefit of having significantly less harmful side effects than composiftiotis
of conventional NSAIDs that lack selectivity for COX-2 over COX-1. In particular,

20 compositions of the invention have reduced potential for gastrointestinal toxicity and
gastrointestinal irritation, including upper gastrointestinal ulceration and bleeding, by
comparison with compositions of conventional NSAIDs. Thus compositions of the
invention are particularly useful as an alternative to conventional NSAIDs where such
NSAIDs are contraindicated, for example in patients with peptic ulcers, gastritis,

25  regional enteritis, ulcerative colitis, diverticulitis or with a recurrent history of
gastrointestinal lesions; gastrointestinal bleeding, coagulation disorders including
anemia such as hypoprothrombinemia, hemophilia or other bleeding problems; kidney
disease; or in patients prior to surgery or patients taking anticoagulants.

Contemplated compositions are useful to treat a variety of arthritic disorders,

30 including but not limited to rheumatoid arthritis, spondyloarthropathies, gouty

arthritis, osteoarthritis, systemic lupus erythematosus and juvenile arthritis.

Such compositions are useful in treatment of asthma, bronchitis, menstrual
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Cont enpl at ed conpositions are useful to treat a variety of arthritic

di sorders, 30 including but not limted to rheumatoid arthritis,

spondyl oawOhlBopadHhi es, gouty arthritis, osteoarthritis, PEIUESNY/B6262PUS
eryt hemat osus and juvenile arthritis. Such conpositions are useful in
treatnment of asthma, bronchitis, nmenstrual 18 WO 03/041705 PCT/ US02/ 36253
cranps, pret €rampsapigtermtlebmtoandonitis, bursitis, hllergialeatigs, cy@isphlolSus infection,

cytonmegal ovi r, infection opt osi s including H V-induced apoptosis,
| unbago, |ivé‘$‘§%?sslse‘e?§@d?rf?c%“&?rf‘ﬁﬁ‘ce HOREGSS ﬁ{m'%qunhveéﬁes@w isgpdingi ons such

as psori asi s heRfiie Tkin-A3R6d coiitlshs H&T Aokl LEL AL QL el fadtation
damage i ncl udi%g sunburn, a%d posts-sopeégz.;‘tﬁs:o%/lgals’r? %l%nnéj‘rg%l:ieoﬁu%ls’i Ellnatdtilﬁﬁg t hat

fol | owi ng ophRdalmyioles nadigion duneige ashodih@saburs dnd Post-oPerakied MdGhinyRion

surgery. Such compositions.are yseful to treat gastrointestinal conditions
such as |§nf E%W%%%% e Ic SBFEPRNSUChes Satast suggery oF rafeactive ri t abl e

bowel syndrogmeggd ulcerative colitis. 10 Such conpositions are useful in
treating inflammation in such di seases as nigrai ne headaches,
periarteritis nod8seh canyyosiions tiesysefiud kBt GaarmitedinaHoshakidhs SucHissease,

scl erodoma, rheumatic fever, type | di abetes, neuronuscul ar junction

di sease i nc}r\?ﬁwtwmgms%@s@*%ﬂﬂhg s difeRice Spwitis irridihle bewelispedronieagd

mul tiple scl gfcemtive colftl COi dosi s, nephrotic syndrone, Behcet's syndrone,
pol ynmyositis, gingivitis, 15 nephritis, hypersensitivity, swelling

occurrintf after i Bijalrgonipusitioss ag UseRil i EHEIRR infldAAAERSTinalch gehgs & and the
| i ke. Such conpositions are useful in treatnment of ophthalmc disorders,
i ncludi ng  WHSIBGE hPRderhes: PEHICRHS Apdaseohyroglitis aglstic snentia,ddodgkin’s

endopht hal m i ' | T Jetinitis, iriditis, cyclitis, choroiditis,
keratitis, coln?ﬁ%%tg Ile\iﬂo:ﬁ{sd’ %Hr?gni%‘flégi"é’?it%?e?, dl%t‘?snF‘?lg?H?ﬁ%/%‘kai JHickign g@?@“of
nore than onachdig mjastheaiagyavis,avifte mitdridieeRah@udink nfultiple sb1gRQENC! i ti's,

i ridocyclochoroiditis (also known as uveitis), kerafoconjunctivitis,

bl ephar oconj $fcA¢s S pephreticsyndepmes Belngs3yndroingt pelymgositiogatgivies i ncl udi ng

di abeticis retd thy: .ophobi a; ute tra of any _tissue of
tlhe eye :lisncflhéglm ﬁgg k%ﬁ%?%%‘?@a&%bﬁ%ﬂ% ﬁ%gf?erflgp{ydaﬁﬁginggaép é‘é‘im%r cor neal

transpl ant smygerdial ipdehsalragd el 112D ocul ar i nflammati on; intraoperative
m osi's; corneal %rpaft rejection; ocular, for exanple retinal,
neovascul ari zat i oYPIFOMPesiigns #rawsefy] indwiatngentiof oplthdmic disexkeisoimcludimeul ar

degener ati ongjfys ﬁiﬁh&ti%?ﬁﬁaﬁ{mﬁg&r@émag{s Iél?clheanste%ldof;}itll-?glgﬁ)tgs?gli)i?c;lerri]t(ias?V ascul ar
retinitis, iriditis, cyclitis, choroiditis, keratitis, conjunctivitis and blepharitis,

20  inflammatory disorders of more than one part of the eye, e.g., retinochoroiditis,
iridocyclitis, iridocyclochoroiditis (also known as uveitis), keratoconjunctivitis,
blepharoconjunctivitis, efc.; other COX-2 mediated retinopathies including diabetic
retinopathy; ocular photophobia; acute trauma of any tissue of the eye including
postsurgical trauma, e.g., following cataract or corneal transplant surgery; postsurgical

25  ocular inflammation; intraoperative miosis; corneal graft rejection; ocular, for
example retinal, neovascularization including that following injury or infection;
macular degeneration; cystoid macular edema; retrolental fibroplasia; neovascular
glaucoma; and ocular pain.

Such compositions are useful in treatment of pulmonary inflammation, such as

30  that associated with viral infections and cystic fibrosis, and in bone resorption such as

that associated with osteoporosis.

Such compositions are useful for treatment of certain central nervous system
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gl aucoma; and ocul ar pain. Such conpositions are useful in treatnment of

pul monary i nflammation, such as 30 that associated with viral infections
and cystiwofoslososi s, and in bone resorption such as that Pasas0/at263 w th
ost eoporosis. Such conpositions are useful for treatnment of certain central
nervous system 19 WD 03/041705 PCT/ US02/ 36253 di sorders, such as cortical

dement i as i ndisettieng s¥dhzieiortsal ertérBRagrRludimelMeieganatigasn, and central

nervous system damage resulting fromstroke, ischem a and trauma. The term
"treatment" PAUPHRECHPI@EeMmAN SARIEN METVABS BNFEEN PriRagearswiing frometrokahi bi tion of
de”e.“t! as, 1§ h&gla%d'%llaﬁﬁl%! TRE 1 dJ‘t%:%ﬁﬁ v YORE we%%nt%%g{ fn%lufiés artial or _ .
mul ti-infarc enment1a, pre-senile denentia, aFcohol1c denen FePAnd %enil e

denentia. Sushl ieRiBRRE JfidesenadsginetiRing AizReiniegatdi®ade, Ohscalak @&@émial hi niti's,
respiratory distress syndrone, endotoxin shock syndrone and |iver disease.
Such conpdsi fMwtdniarce dersentia, prensenile derpeniia, alcolrdicrienientin and sanilp demantia.

limted to postoperative pain, dental pain | ar ,pai.n, and,. pain
resulting from caﬁgcéf} .COIE%?S_?H% a@%('é%%‘ﬁérf &Sﬁgﬁng%‘;%%gl? f}ﬁwgs’arf?l{?gghl for
relief of paidistreésdyBfiroaitdendvidaNeBRékPndrOnR avadlivet dis@ke.condi tions including
rheumatic fever, influenza and other viral infections including comon

col d, | ow back anéueleedmpesitionsdyswssiidin reaimeheeidmin dncludiog haiolee imieditai ns
and strains, ositis, neuralgia, synoviti.s, thritis, i.ncludin

heunst oi d . RPTARTETE Pt SERar BV BSCHlar paid wiblasi resyling SR FRCET FT gout
and ankylgsi egalﬁge NGh chinosidonsOié aidthiFor RUENSE padi) Jeder @B PhfaBIphAWnNH a
surgi cal and dental procedures. Such conpositions are useful for treating
and prevent i Ngri¢tyof eonditionsrinelediag shtumptic dévev.dsitiudnan add sthedeira infectidnsdi ng

vascul ar di seases, coronary, artery. di sease, . apeurys vascul ar rejection,
arteri oscl er QLG FoPRREDI I bdokaol A bpin A amatorhss, ity tootfache.
at her oscl er 0gp&insMQSR4ifls, 3hydsiifsah&irhion, syiobilsi &Mrital fnekRingd RERARERI S 20
i ncl udi ng venous thrombosi s, angi na i ncl'udi ng’ unstabl e angi na, coronary
pl aque i nfl arthetis, dagenbeatitve joiat diseadesdesteoarthirdis)rgbioamdi ankylosiing gpondylitis,
Chl anmydi g=1i nduced  inflammtion, viral ind glgcﬂ i nfl anmati on, and
i nf| am_m??on HEIe PUped 't’EaH“?[}P]é‘?‘?f’&g surpg'xqgg ﬁieé’éalé’tﬁ%cﬁ &€Svascul ar grafting
i ncl udi ng coronar g,af E&iﬁ%!osﬁ%%ﬁ%%e wsehill §634reatih ‘Aﬁ@gf@v@ﬁti@hﬂ%nﬁﬁ BALEES
i ncl udi ng angi opl asty, stent placenent, endarterectony, 25 or other
i nvasi ve pr ocedinrvasculandidovdenyy isdloding easculae dissasas)dommpiyl dreery diseas§uch
conpositions are useful .in treatnent of angi %%enesi s-related disorders in
aneurysm, vascular rejection, arteriosclerosis, atherosclerosis including cardiac
transplant atherosclerosis, myocardial infarction, embolism, stroke, thrombosis
20  including venous thrombosis, angina including unstable angina, coronary plaque
inflammation, bacterial-induced inflammation including Chlamydia-induced
inflammation, viral induced inflammation, and inflammation associated with surgical
procedures such as vascular grafting including coronary artery bypass surgery,
revascularization procedures including angioplasty, stent placement, endarterectomy,
25  or other invasive procedures involving arteries, veins and capillaries.
Such compositions are useful in treatment of angiogenesis-related disorders in
a subject, for example to inhibit tumor angiogenesis. Such compositions are useful in
treatment of neoplasia, including metastasis; ophthalmological conditions such as
corneal graft rejection, ocular neovascularization, retinal neovascularization including
30  neovascularization following injury or infection, diabetic retinopathy, macular

degeneration, retrolental fibroplasia and neovascular glaucoma; ulcerative diseases

such as gastric ulcer; pathological, but non-malignant, conditions such as
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a subject, for exanple to inhibit tunor angi ogenesis. Such conpositions are
useful in treatnent of neopl asia, including netastasis; ophthal nol ogi cal
condi ti orwO30M765 corneal graft rejection, ocul ar neova®cultsn/aass on,
retinal neovascul arization including 30 neovascul ari zation follow ng injury
or infection, diabetic retinopathy, nmacular degeneration, retrolental
fibropl asi a amdangiomasdudlading irfadabemehgiemad, iaigiotbepassthe SeBhASOARE i C
ul cer; pathol ogi cal, but non-nalignant, conditions such as 20 3/ 041705
PCT/ US02/ 3625 C}C‘]‘&hﬁ‘?’féﬁ’% onerand sergers qf tetfemalerepradedtivessstersyitods br oma
of the nasopbadopeiigd§ avascul ar necrosis of bone; and disorders of the
femal e reproductive system such as endonetriosis. Such conpositions are

useful in prevent Soch entpasitiats menise] i preiveticndredBhdr@ B BEnikyARI S and
neopl asi a_ i ncl ding cancer, such _as col orectal cancer, brain “cancer, bone
cancer, epit HEIRRIN faners dad ngeplasiasludingrapessi suekiap aplotestal carsmm brauch as
basal cell cgggbh® ar el 2 rointestinal cancer such as |ip
cancer, rmouth cén%?ﬁgg‘ggﬁ@gﬁg{]@@%@é@% ?Elg(?%lflﬁla e&‘/ﬁgﬁ?ha&ﬁ?fg@rofnagfmh

cancer, col ohasaheatkrarcinbinyerdensvacsiomd) gasiethte GAAE BincePARR LS B cGAREEr . ovary
cancer, cervical cancer, |lung 10 cancer, breast cancer, skin cancer such as
squarous cel MO4HCPsEapsopbagealcaneers small pewelicanesr ceiomach canesratolorbancer,

carcinoma, a r hat effect epithelial . cells throughout
The body. " Nooyaanas. AR cAARE Btk 8 Eine oy et Ruakel e bme

cont enpl Ml edcdmgel brepstdancat] skit Yaridsedueh adbquaaivnt EOI BiESihN@l GANGST
Barrett's esophagus, |liver cancer, bladder cancer, pancreatic cancer,

ovarian cancBiOstafsreaees: enalaedearcingng end pthat knewrceancets i effaciepithelbi east

cancer and ski chy.c ositions .can also. be ed to treat
fibrosis tha%élféé@gpgﬁc\;}mntﬂ% rogl i ﬁglggﬁs?ﬁgqrm& %E’PSE&%BEF iBHOUCB AR be used
to treat subjamémplieuinie pieoaamy austuPet RSoiBthiridiger BasE Vildinham | |

adenomat ous pol yposis (FAP). Additionally, such conposi fions can be“used to
prevent pol ypeercrrser.fdaddenearicer, pasjreaticsanderr dvakian taresl pra@atSeaicer,

conposi tions.J.phibi r anoi d-i nduced smgoth nuscle contraction by

i nWbi tifnsg sf/éﬁ Egg&a éceg’fﬁ@%ﬁ gk Pryagt ‘E?PB%rtagﬂéf‘@scaﬁ?Fﬂ' %Bﬂb‘é‘”ﬁ%‘ﬁltﬁsﬁﬁn use in

treatment of alselysnaas LBRFbroGEMRE JE@rd IR fadiAShhiE: @ﬂd&fé‘ﬁ% Biibpd € at ed
Pote ossﬂg)g

di sorders. They also can be of use for decreasing rtrcularly
i n post menopElidAIUseliedireat subjects haviegedesnmatius pelypspnrloding thosamdthffamilial

;[ ;S:ﬁﬂeg; g]; aecg grﬁgtt%@ g?lﬁg%st% @{Aei;)r %jddﬁjtfo%gll;,osﬁlclg (c)c;}'gggslitgoln% rclzgn Obg uger(]ietopr esent
prevent polyps from forming in subjects at risk of FAP.

20 Such compositions inhibit prostanoid-induced smooth muscle contraction by
inhibiting synthesis of contractile prostanoids and hence can be of use in treatment of
dysmenorrhea, premature labor, asthma and eosinophil-related disorders. They also
can be of use for decreasing bone loss particularly in postmenopausal women (i.e.,
treatment of osteoporosis), and for treatment of glaucoma.

25 Preferred uses for compositions of the present invention are for treatment of

* theumatoid arthritis and osteoarthritis, for pain management generally (particularly
post-oral surgery pain, post-general surgery pain, post-orthopedic surgery pain, and
acute flares of osteoarthritis), for prevention and treatment of headache and migraine,
for treatment of Alzheimer’s disease, and for colon cancer chemoprevention.

30 Because of the rapid onset of therapeutic effect that can be exhibited by
compositions of the invention, these compositions have particular advantages over

prior orally deliverable compositions of selective COX-2 inhibitory drugs for
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rheumatoid arthritis and osteoarthritis, for pain nmanagenent generally
(particularly post-oral surgery pain, post-general surgery pain,

post - or t Mpedioel78ur gery pain, and acute flares of osteoaPChRISN?/3253 f or
prevention and treatnent of headache and migraine, for treatnent of

Al zhei ner' s di sease, and for colon cancer chenoprevention. 30 Because of
the rapid ondwetngint ofiecup€0N-¢ nefdizet disdrderscaspediailyetondlick 6fpAy, for
conpositions of the inventi on,l&éhes,e conposi tions have particul ar

advant ages o%?mp%rlpbfaacg‘?lé%“gfl g yarspgadachsApd snigrages of sel ective COX-2
i nhi bitory drugs i .treatment of acute
COX-2 nedi ated di g%sﬁég&%ggéggﬁgfﬁén Eﬁ%#égﬁé?‘@%?gsﬂféﬁgnﬁ,oﬁ%ﬁmv%‘ﬁ%?ﬁpﬁree in
headache, i nebefdl fog veierivary teatizmhof enipani@r iimels, Besit Aa5n e ifith #sehiy for
human treat msn((g5 ;ﬂ?rrposi,ti ons of the invention are wuseful for veterinary
treat ment > of 2B HsAHiCoRAEARARY Sammals.j Mognpartigwarly, sprapasitions of the Hivemtibrt he

| i ke, particylaatiskil L EYRY conpositions of the

i nvention are useful orrﬁ%nrtggtt?r)e)g?I%#Cﬁ@mfxwg&lmgﬁeﬁid@é? @é‘?tfi'n hor ses,
dogs and cats. Thdhdadssape regigiemenpieveit] gve dlief fiode of fhéledrak¥Borition or
aneliorate the condition or disorder preferably corresponds to once-a-day
or twi ce- a- d4iFOTdeL RiciRrAbly cptrespeRds 9eoncagdiayios tvice-asay dredtomang, bk tan be var i et y
of factors. Jhestdi - - ight, 10 sex, diet and nedi cal
condi ti on of thgﬂ?ﬁsff ul %E%S%I%E%E%@ﬁ%ﬁeﬁgéf fg(\é%rssgfﬁéﬁ ]tnfzﬁl the{¥pe, dge redght,
Thus, t ht0 dosagdiet egd medicalcdandltion MR QYRRt SRITHY ﬂawré/m%velﬁ? dr fRn
therefore deyjate fromthe preferred dosage regi nens set for above.
Initial treatiteerchhusytyidossgerngimenaemally ginployedisan ety wadedyl ambeane .
Treatment i r i ecessary over eri od of several
weeks to sevglre gel?&%oc%tk' Jr%{e ﬁ%tt%ér]&;%;geﬁgJ&ﬁ?gelreglﬂ'én%ﬁé‘?@? V6r di sorder has
been control | ed OIni&dtlitféaﬁﬁérﬁdan&%h%ﬂlﬁa 436l BLBREN S ihﬁﬁgﬁeﬁ%%ve‘f"i”ﬁ@ tthent
conposition of the_invention can be routinely nonitore by any of The

met hods wel | 1SI8585H31LY gonthwed ps necgswaet everiaperied bbsevembweals tofsetena magths

et h . oty oot e e o f
Che L1 onr eSOk el tn B Bicch ARl BB b o R el ek - P ctroceq ar e
adnmi ni st er edusder@@ngnyatpehiWith B cbinEBsitié‘ﬁ‘Qf &8 ifvedtiod B& Ek%gﬁ%egg nfhithiegat ment

can be determned. In this way, the treatnent reginen an I'ng schedul e
can be rati omafyefitberctheds sellknpwa in marste dofertiveredfeytismesdaftthérhgy. | onest

anount of t LI0r Lbiting satisfactory, effectiveness Is
admi ni st er eg,@ ogtﬁg}&gghﬁ%g%fs %Xrﬁtanfrglprsgfl? W“ﬁ@%?ﬁ%%é‘?f%%*@@f theo | ong as
i s necessar yir¢aimsntcegisifentiukivig @@y dohBatCpfically @fFe@vetos Y HE bidministered at

20  any point in time, and so that the duration of treatment can be determined. In this

way, the treatment regimen and dosing schedule can be rationally modified over the
course of therapy so that the lowest amount of the composition exhibiting satisfactory
effectiveness is administered, and so that administration is continued only for so long
as is necessary to successfully treat the condition or disorder.

25 It has been found that parecoxib, when administered orally to a human subject,
is rapidly and completely converted to valdecoxib. Surprisingly, therefore, even
where rapid onset of therapeutic effect is desired, a therapeutically effective dose of
parecoxib, for example in the form of parecoxib sodium, is one that is equal to a
therapeutically effective dose of valdecoxib administered orally. The term “equal” in

30  this context means equal in molar amount or in absolute amount (i.e., in weight).
Based on molecular weights, complete conversion of 1 mg parecoxib produces about

0.85 mg valdecoxib. For practical purposes, no great error arises from considering
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25 It has been found that parecoxib, when adm nistered orally to a human
subject, is rapidly and conpletely converted to val decoxi b. Surprisingly,

t her ef or ewoasem70sher e rapi d onset of therapeutic effect PSTASe/3@83 a
therapeutically effective dose of parecoxib, for exanple in the form of
parecoxib sodium is one that is equal to a therapeutically effective dose

of _val decoxiyfyadiiniras & At 1o Thk fattdbokegual * in 30 this context

means equal in ar anmount”or in absolute anmount (i.e., in weight). Based
on nol ecul ar wei ghus accoodipg 61 1 eobadmsitonf tf preseng ipyanidepritethediduces about

Consi tor | ng Pooae oaoaaroRs P el Bledgaspiserdh 5 imih bR B stg: e ent
I aering (0] qul val en
to 1 ng val g%m%gni;ggzﬁﬁgi%% b g a kAt ARrRIRPGE BBt a pBRCHNIB B88Hoe

i nvention, ovided for treatnent of "a COX-2 nedi ated di sorder

in a humin syijlech teomeutisillygifeotied dosageiofi valddcexibn Prefarablyosticlparacosibgul t

thereof to the subject at a parecoxi b_dosage 5 equal t herapeutically

ef fective de3hageret. ipariErRx }b’* Soﬁ’r"’é‘? %ﬂhabql ; Pﬁ@r%@;%ﬁygloﬁarge "‘E&upt ?tﬁer eof ,

for exanpl e b Sagdhyihcibbe pls A6HH Bhehes Al Msiadhbihidasaseuiagng of
ng. l'y

about 1 ng to abou e preferred dal osage anounts aré about 5
my to aboutabd@020ung, mmere ppsfefablyadboyt Hbhagtto 4Boutd 00 mgabmexahple abvgyt 30r
exanpl e about 20 , about 40 ng or abqut 80 ny, parecoxib. 10 In an
especi al |y 908 Ppai4¥gme o dpayg SOmIg. RateFdtiBd in Fig. 2, so rapid and conplete

espec | 50 _ 5o rapid and coml
par cooxi B 1o a  NOARSIRE RS A bR FUARE AR Ral- R ERY By soRdPhCORPIRT, ©

bl ood pl asmgs gRre|MEdHICO Pa@éoxih&i dadeokid thinanalcdesnistrationanfrparecexibdd aon of
val decoxi b itself at equal dose in imedjate release form 15 Therapeutic
met hods of thwengprsebient provgent pignificanthiearlisriepl alebleadBlasae COMCIEHAPL es of

o = com DR IGER
Cal cotoa tr oRUEPRPRin gl of s PYERE e, SRR Ao el gesi cs.

M recept or imyHddAOR1&dss forkappa recept or ant agoni sts, non-narcotic (i.e.
non- addi ctive) anal gesics, nonoam ne uptake |nhibitors, adengsine

regul at il¥g agent sThesanentie medhods @b thepagseniagyension Surkar aprdedecomBngion; st s,
neur oki ni n- 1, r ecept pr_ant agonj st sSQqj ] nong
others. Pr e?tg?‘}a@&g)gg%?%o %?8% ?%@%%%@soqg%%pmrvlg@g&@%h 81?4 gtc[hg%r%rlpr% ition of
t he inventi ogaselfrdn BpRidsHnt &t ahapeils, Belvdaigathréationmalgesi¢soManaceptor

acenetacin, (err)-acetam docaproic acid, acetam nophen, acetam nosal ol
acet ani | i de,antagonists, Kappa receptor antagonists, non-narcotic (1.e. non-addictive) analgesics,
monoamine uptake inhibitors, adenosine regulating agents, cannabinoid derivatives,
20  Substance P antagonists, neurokinin-1 receptor antagonists and sodium channel
blockers, among others. Preferred combination therapies comprise use ofa
composition of the invention with one or more compounds selected from aceclofenac,
acemetacin, a-acetamidbcaproic acid, acetaminophen, acetaminosalol, acetanilide,
acetylsalicylsalicylic acid, S-adenosylmethionine, alclofenac, alfentanil, allylprodine,
25  alminoprofen, aloxiprin, alphaprodine, aluminum bis(acetylsalicylate), amfenac,
aminochlorthenoxazin, 3-amino-4-hydroxybutyric acid, 2-amino-4-picoline,
aminopropylon, aminopyrine, amixetrine, ammonium salicylate, ampiroxicam,
amtolmetin guacil, anileridine, antipyrine, antipyrine salicylate, antrafenine, apazone,
aspirin, balsalazide, bendazac, benorylate, benoxaprofen, benzpiperylon,
30 benzydamine, benzylmorphine, berberine, bermoprofen, bezitramide, a-bisabolol,
bromfenac, p-bromoacetanilide, 5-bromosalicylic acid acetate, bromosaligenin,

bucetin, bucloxic acid, bucolome, bufexamac, bumadizon, buprenorphine, butacetin,
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acetylsalicylsalicylic acid, S adenosyl nethionine, alclofenac, alfentanil,
al Iyl prodi ne, 25 al m noprofen, aloxiprin, alphaprodine, alum num

bi s(acet yWeaBioeyyhat €), anfenac, am nochl orthenoxazi n, PCT/US02/36253

3- am no- 4- hydroxybutyric acid, 2-arnino-4-picoline, amnopropylon,

am nopyrine, am xetrine, amonium salicylate, anpiroxicam antolnmetin
guaci |, ani li&fibgien CoutBPhbfi! éAhGumaRbiyRYFdyIRe, Taltamizadifle, cariizheni ne,
apazone, aspirin, balsalazide, bendazac,” benoryl ate, benoxapr of en,

benzpi per yl| anrprafnbensyaamhiepbisend ydhhothehprazin, sbplbesr satieylatsesindmpbémn,

bezi tram de, .a- bi sabal ol b[.gm‘ en(gc tp-.brglrm. cet anil . de, .5-.br onleaI icylic
aci d acet at EINBFBGHBsATFdal slidanggedpmptaciny, cloatazens, Clpixif ORI Clo8ut exarmc,
bumadi zon,  BUAEEEA!RBINB Sneti bRGHidE Nbodé RAIRE RGN RRBRL

buti bufen, but olr phé)ngll , cealfsgi um ac’etoyl sg?ﬁ%%gt e, carbanazepi ?ﬂg’% >

car bi phese, crotatharmides desonaorplinedex oxddoslpdextmnuiramiste) dezobianodiampromidéiol i ne
salicylate, cinchophen, ci tacin, cir dol ,..clidanac, onet aci n,

cl oni t azene, JEPERR%; ,en%rpaﬁr%”gﬁ?npéﬁawi% di Lﬁjéhy ‘Eﬁ?@?’ﬁg’ ‘ﬁb{ﬁ?oadﬁ}né’ﬁf de,
codei ne phos ' t Bihy&b l&gﬁﬁﬁh@ SoetydsaficPhfl BiMBndRadol
desonor phi ne%ggé‘%&%%ﬁ&gé@ﬁ%hﬁ%m gg‘{ ezocl r?e},ésadi glrrpfom de, weon

di cl of enac, direphemanod|dmettiyfteiambuene,dioxaphétlylinitgate, dpipanone cogleocetyl,

di hydr ocodei none enol acetate, di hydronorphi ne, di hydrqgxyal um num

acet yl sal i cydiayiene.difagtodRaiAN. CRPHBTANE pPATRSIMIC a?lsreﬁfp?/‘rwcﬁﬁi RHEOTERe,

di oxaphefey! R Srerdlidth RARGEmidl! BHORGEEMC cndioghone. ditazol,

droxi cam enortazore, ente€nam c acid, eprrizofe, eptaZocine, 10 etanercept,

etersal ate, @hjlar#githdenbuednepdibylimephine, etidobix aztefenamate, etonitazene, eugenol,
et hyl met hyl t hi anbut en et hyl nor phi ne,. et odol ac, etof enapate, etonitazene,

0 e .

eugenol ,  f eleBiinage fenbuienyfearlozic anidh fopdesabdenpprofendenianyl. feaHascof en,
fentanyl, fept] , i . razone, fi iene, am c acid,
f I unoxapr of e%%faﬁ@%&fgg%%g{e?ﬂﬁlg%}np {aﬂ?luel?" lgﬁflgqijgéﬁ%gfﬁf%ﬁlﬂ fo%%?o “en,
fosfosal, gemipigire, ﬂ%@ﬁquz&bﬁéﬁlﬂrﬁipmféﬁ fesfoad pehtidt aeidgdlyfenainesal i cyl at e,
guai azul ene, hydrocodone, hydronorphone, hydroxypet hi di ne, i bufenac,
. . P
i bupr of b, | Huparestenin. slyol salisylate; ghalaglence hydrpepinethySEmOPheo pr of en,
infliximb, interleuki.n- 1 SO . 1o one, i sonixin,
i soxepac, | s@c#r%’%?’r%gt é{;%ég%e@hieb%%g%%? (‘P? (g)éla?‘g%é?%arz gﬁ%(gﬁ éﬁg‘% act opheneti de,
| ef et ami ne, {ndy@eMAEACIndoprefinpaifaKimabl @teelukini 10, idofszarel B6ladd) | or noxi cam
| oxoprofen, lysine acetylsalicylate, nmagnesi um acetyl salicyl ate,
mecl of enami cisawpthadonst BT IWEPPRC, epErMdkiebemgprc kpivarofenkstarelat.ne,
rrngt g;gﬁ' ne, g-%crt]c?p%grrll&ide,nFetfeQaQan'e,rﬁg%l%ﬁér{bi’leﬁBIﬂJaﬁl@, ﬁ&btﬁaﬁﬁ'lgnazgﬁk,()f oline,

20 lornoxicam, loxoprofen, lysine acetylsalicylate, magnesium acetylsalicylate,

meclofenamic acid, mefenamic acid, meperidine, meptazinol, mesalamine,
metazocine, methadone, methotrimeprazine, metiazinic acid, metofoline, metopon,
mofebutazone, mofezolac, morazone, morphine, morphine hydrochloride, morphine
sulfate, morpholine salicylate, myrophine, nabumetone, nalbuphine, 1-naphthyl

25  salicylate, naproxen, narceine, nefopam, nicomorphine, nifenazone, niflumic acid,
nimesulide, 5™-nitro-2™-propoxyacetanilide, norlevorphanol, normethadone,
normorphine, norpipanone, olsalazine, opium, oxaceprol, oxametacine, oxaprozin,
oxycodone, oxymorphone, oxyphenbutazone, papaveretum, paranyline, parsalmide,
pentazocine, perisoxal, phenacetin, phenadoxone, phenazocine, phenazopyridine

30  hydrochloride, phenocoll, phenoperidine, phenopyrazone, phenyl acetylsalicylate,
phenylbutazone, phenyl salicylate, phenyramidol, piketoprofen, piminodine,

pipebuzone, piperylone, pirazolac, piritramide, piroxicam, pirprofen, pranoprofen,
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nof ebut azone, nofezol ac, norazone, norphine, norphi ne hydrochl ori de,

nor phi ne sul fate, norpholine salicylate, nyrophine, nabunetone,

nal buphi r&p oomEpht hyl 25 salicyl ate, naproxen, narcei ne, POEfUSPAB253

ni conor phi ne, nifenazone, niflumc acid, ninesulide,
5'-nitro-2'-propoxyacetanilide, norlevorphanol, nornethadone, nornorphine,
nor pi panone g sAkASNSrohORthAR, RHAEEN! bpaceiedite! Ropifdn, S¥pENyPRere,
oxycodone, oxynorphone, oxyphenbutazone, papaveretum paranyline,

par sal m de, promphereona@roquerdnsoRetizinghaidaamifpnazene femdveagl, rgRzRYBCi ne,

phenazopyri di n hydrochl ori de,. phenocol. henoperi di enopyrazone,
phenyl acet )}P%tﬁ’f"ﬁgﬁ g? ace afﬁﬁén%?ﬁﬁlﬂt ?E%ﬁlé?né)%éﬁiﬁypaggﬁ? 8%§?ce?£%henyr ani dol ,
pi ket opr of engRIHIAGEIBRL, salRiiNERYRRARe, sEhAEY,s6@m RilicHar), adentiil,i t ram de,

pi roxi cam pirprofen, pranoprofen, 24 WO 03/041705 PCT/ US02/ 36253
pr ogl umretacisnlfagatazhepsainidae, supsroxedd dismytase prpeafampr xibpre)s, Fdmflumate,

pr opoxyphene, . pro henazone, proquazone, protj.zi.nic acid, r.amfenazone,
rem f ent ani It?nlflgﬂré%%c@m’ t‘i‘?‘é&f‘?@ﬂ?ﬁ&&?@_}dﬁr’é‘ﬁi @baéf) RRtiazong taprafenic acid,
sal i cyl ani de;, sald Cyil B, $G0RaRE Solfenaisit deid, Bthby, ltalaayr, itt%Fé’s@ﬁ,d/imﬁ@l,S al ate,

sal verine, sinetride, sddiumsalicylate, sufentanil, 5 sulfasal azine,

sul i ndac, supabeihdémdpsifert, asitoprefeps dt@wfide and bemepirc (sezl TefMenck frdex,

t eni dap, tenoxicam terofenamate, tetrandrine,. thiazoli. t azo .

ti aprof eni c B thtlofli(%(?oésri Therapeptic E?W@?rytqnﬂ%i“f’]d’g’r?éfjif%‘ﬂ%gﬁg?ﬁ’ilsggli“ﬁ?m

tol meti trlﬁg&gpl 8S4 Ny MR tory %8B MR HvrettdyOPr Of en, zal t opr of en,
Zi conotirl e an zon%lbaﬁéegg ’(s%gl %ﬂé‘m ?8 I ndex, 1155ilr%}t h,médi tion (2001),

Ther apeuti ¢ Cat egearyicidmdy ficfdredicoalbinitivn terapi¢subengrisk us¢ ef parenogibrork0 headed
"Anal gesic", "Antj-inflanmmatory” and "Antipyreti %31 Parti %gu]:yarl referred
conbi nat i on GOFRROSHICE ST EeBYeILIEN YEEh ¥t ORAIdSOFIPORNGINOre PREIREE Y t he
invention w . 1.0l d. ; b3 deivahed @ielcbe  opi oi d
conmpound i s (;cé})%fg?Rg&bﬁgﬁlg%ﬁg@ﬁ%{?ﬂﬁ%kﬁh@%ﬁma dzeid;(# Vgtl ve tehereof. The drug
bei ng used i n conmbhedig dBinghLEdmComttifatipatikaaxy With pa@codhposcompesitidib of
the invention can be adm nistered by any route, | H,cl udiqr%lg'3 rentler al ly,

oral ly, 1% opefdhe inyentiqncan\jecrdminisiersd Ny 2PUe o RF RSP Y: TN be

adm ni stered, i opbi ' r e L Yeh&ski@e@ld ¥, they can
be fornul at gtgp@%%g{reg emgg%ﬂ](i:@lg girlgrcré%hgtaa ég ﬂ%(r)l&rgg g&(;ir)r‘lb%a t?son of the
invention. Vghienfanabensivithiage tah delivastdomatly, theyt dandbeformuldted seppratélyror

exanpl e an opioid drug, the second drug can be fornul ated.i

0
i mredi at e- r etetpsmulaieding.comnpesition @f s IREMNIoR) dhacge BRreeRMP J%&é&?@m&r m In
an enbodi msn%vitﬁfa sd dNg B4 %mp?@zgr{ 6;98i|dacfrhé/, HO&IcEnd Hﬁig%‘bg ORI ALELR

20 immediate-release, rapid-onset, sustained-release or dual-release form.

In an embodiment of the invention, particularly where the COX-2 mediated
condition is headache or migraine, the present parecoxib composition is administered
in combination therapy with a vasomodulator, preferably a xanthine derivative having
vasomodulatory effect, more preferably an alkylxanthine compound.

25 Combination therapies wherein an alkylxanthine compound is co-administered
with a parecoxib composition as provided herein are embraced by the present
embodiment of the invention whether or not the alkylxanthine is a vasomodulator and
whether or not the therapeutic effectiveness of the combination is to any degree
attributable to a vasomodulatory effect. The term “alkylxanthine” herein embraces

30  xanthine derivatives having one or more C;.4 alkyl, preferably methyl, substituents,
and pharmaceutically acceptable salts of such xanthine derivatives.

Dimethylxanthines and trimethylxanthines, including caffeine, theobromine and
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condition is headache or migraine, the present parecoxib conposition is
adm nistered in conbination therapy with a vasonodul ator, preferably a
xant hi ne werMat7vy¥e havi ng vasonodul atory effect, nore prefrarsabbersan

al kyl xant hi ne conpound. 25 Conbi nati on therapies wherein an al kyl xant hi ne
conpound is co-admnistered wth a parecoxib conposition as provided
herein are effibpe@End)Yird diPedilBsSblerre@ MRS PRIk, thoalkyéaihidetdngoahder or

not the al kyl xanthine is a vasonodul ator and whether or not the
t her apeut i ¢ #fdaéfeineveness of the conbination is to any degree attributable

to a vasonodul ato ff.ect,. .The term "al kyl xant hi ng" rein enbr 30
xanthi ne_der | vat  JH8 SHAVEHERRE AF-RpBoll dPRRR eI RORRaE R
subst i t uent s or al&§isl ahae RS Qb by tRs gRtivsllyearsiddtpFopylRteyEREM O RT
derivati ves. Di net hyl xant hi nes and tri nmet hyl xant hi nes, includi ng caffeine,

t heobr onihe saligf obpaDageciardmith theeadsohs gomizaine.hSwiphje dosage amepwnts will

iall f Mbst f I th | k t hi N
car el ne. " THERSHER BT EHEY oo A0UHGE LA R aF B0k BRI Ehe
vasonmodul at 0gomBhaBbiiHerdd) WitHSaratoRibSAldeGtRRe! §pRENY MRARMLbGAlI and/ or
prophylactically effectivé for 5 relief of pain associated with the

headache or pimmastered irSadaiihiesagioangent afreboittd Owig to aepeHi) g, nrblerabdy ti cul ar
vasonodul at or, or .al kyl xant hi ne sel ected.. .For e e, ina ¢ i nation
Uherapy it hanttaBond iy Bobt idimecseife Eirincin 4 RloRseatadbiny SCitonl fite

adm ni st g edd fhadt 960 {%g ?&%&Qﬁy %&H'iggn’i’é toPAMRUE 406PmBDmbR ;ﬁ‘&%i%l}%@ﬁuf@)

preferably about 20 o about 80 ,-and the caffeine in a'daily dosage
anmount of abmgtohboyt 300 thg about 500 ngy, preferably about 10 ng to about

400 , nore preferabl about 20 t @ .about 300 The, vasonodul at or or
al Kyl xant hi ne. comiBRACTBRAA G GHETFakiB CHTRRAMERY O the, FOBRINARAR WFEPEr od i n

any suitabl ecgpﬁé&ﬁﬁi&%%ﬁ?m ﬁ@%uﬁéﬂlé @bdaBe f aly) R t5518 Pbike, égéigmfaibﬁr 1;_“9

vasonodul ator or a can optional [y "be “cof or nul at
par ecoxi b i noellyi The easmaddulneagrelybxanthiié om eptimaaipbe ¢caformudbted athi nvent i on

optionally conprises both parecoxib and vasonoduyl at or or al kyl xant hi ne
such as 1iaf patepxid i“?\ats‘é?gﬁ’lOr%}rﬂfi’s‘i‘gélfSWvgﬁﬁ%ﬁﬁPgo%%?él@%H’tveW%h t he dosage

anounts set : r.ei aal i I i esent
8@?%@2 ﬁslgﬁ?i?%‘étfbéh O§Hx LA ?’vé/sonlo'&ﬁla&i‘ 0? AR LBnGAR Beh Fé

in a dry conp Issolution 1n an aqueous vehicle as
provi ded her eafficing rin tathleandaslativedlathaums carsisknt adithythedoshpe amowansdveupr esent
in the aqueous vehicle, For exanple, a caffeinated . .. )
hereinabove. Alternatively, the parecoxib can be present in a dry composition suitable
for dissolution in an aqueous vehicle as provided herein, and the vasomodulator or
20  alkylxanthine can be present in the aqueous vehicle. For example, a caffeinated
beverage such as tea, coffee, or a caffeinated soda or sports beverage can be used as
the vehicle for dissolution of a parecoxib composition of the invention.
Parecoxib in the compositions, articles and therapeutic methods described
above can be substituted by any prodrug of a sulfonamide drug embraced by the

25  general formula given hereinabove. In particular, it is contemplated that the novel

prodrug of celecoxib having the structural formula (V)
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beverage such as tea, coffee, or a caffeinated soda or sports beverage can
be used as the vehicle for dissolution of a parecoxib conposition of the

i nventi onrwORanewwoxi b in the conpositions, articles and thecapsoys@siret hods
descri bed above can be substituted by any prodrug of a sul fonam de drug
enbraced by the 25 general formula given hereinabove. In particular, it is
contenpl ated that the ndwé rodrug of cel ecoxib having the structural
formula (V) 26 WO 03/041705 RCT/\J/S02/ 36253 H3C OHNS O O N, N CF3 H3C
(V) nanely, N4
N-[[4-[5-(4-nmet hyl phenyl ) -3-0trifl ugso
sul fonyl ] propanam de, and pharmace® i ca D
exanple the sodiumsalt (VI) H3C Na+ D ON,NCF3 5 H3C (VI) also
known herein as conpound Z, can be deliveged™qrally in a conposition of the
present invention. These conpounds can be prep-'ed\cy t he procedure
described in above-cited U S. Patent No. 5,932 598 arpl es 13 and 14

respectively, with substitution of the approprrate sulfonamde (in this
case cel ecoxib) and anhydride (in this @

) - 1H pyrazol - 1-yl ] phenyl ] -
naceptabl e salts thereof, for

br opi oni ¢ anhydri de). EXAMPLES
The follow ng exanples illustrate an agp

bf the present invention but
are not to be construed as |imtatg©ns V)

namely, N-[[4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]phenyl]-
sulfonyl]propanamide, and pharmaceutically acceptable salts thereof, for example the

sodium salt (VI)

HsC Na*
N O
_>—N\S/
o} d/

5 HsC (VD
also known herein as compound Z, can be delivered orally in a composition of the
present invention.
These compounds can be prepared by the procedure described in above-cited
U.S. Patent No. 5,932,598, Examples 13 and 14 respectively, with substitution of the
10  appropriate sulfonamide (in this case celecoxib) and anhydride (in this case propionic

anhydride).

EXAMPLES
The following examples illustrate an aspect of the present invention but are not

to be construed as limitations.

15 Example 1

Blood plasma concentration of valdecoxib in human subjects was determined
in a pharmacokinetic study in 11 healthy adult male subjects. Each subject received
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15 Exanple 1 Blood plasma concentration of val decoxib in human subjects was
determned in a pharmacokinetic study in 11 healthy adult nale subjects.
Each subjwotosneres ved 27 WO 03/ 041705 PCT/ US02/ 36253 ea®TafS0y/bi2ee
treatnments, in random zed sequence, treatnents being separated by 15 days.
The treatnents were: (a) a single intravenous (1V) 20 ng dose of parecoxib,
as par ecoxi besddifuhmee trestomnss, it tahésinizad tequenstrestnientrbeind sepaticiibsad powder
and adm nistered in 5 a bolus; (b) a single oral 20 ng dose of val decoxib
in the form dfYSartheifretNenieWe®t ease val decoxi b tabl et, adninistered with

240 mM water; and (\C).; I | g i
~ sodium reconstit &%)e%lmﬁ%lé 1@84@{1&%@(‘[@% ﬂﬁ%gn(’?) ge ?@%ﬁ%@%&%ﬁ@‘?gﬁ ’
admi ni stered orally,ret@istiong&t] in 16nlkyatérieord 2 1ydphitereti @ewdbr drdiexdatniseidiEih.

Fol | owi ng_each treatnent, subjects drank 180 ml water one, two and three
hours after the tread WR%. Val decoxi b bl ood pl asma concentrati on was

or ocedur 6. The et o1 eme 20 R ARBRAE P S PThRRUERT

hours postdose is shadecbribRhlglet, 2dmiliered dlith4onsl waks dhat ed pl asnma

phar macoki netic paranmeters for valdecoxib are given in Table 1. Cnax:
maxi mum concent r af®)ohsipglg 2Rime dosewk patereribi as paessekibreadivmu necsostsuiediat i on
(hours); 20 T112: t ' alf-]ife.,.of plasma concentration ( rs);
AUCO 48: area under ﬁ{éﬂ gﬁlre\r/gmg*a %’PB@?@%@%‘@@%&P@?@W{“fft?r(?bnobarhtyopoj@wﬁ%}ur s
(ng. hr/mi) - a neasuwsyErwef2PinPAdstek dPtHeidoMtainkabl € 1: Phar macoki netic
paraneters for valdecoxib in plasma (nean s.d.) paraneter parecoxib |V

val decoxi b oral pipbewiigisadh upatmenmsubjectsilianik 180 nd vap8Hnegvo2@d thi®e Trrax
(hours) 1.33, 0.93 3.1 eto.%ﬁ 1.22 0.56 T112 (hours) 7.41 2.29 7.69
2.45 7.33 299 &%‘&bﬁﬁ UR§™r/m) 2555 684 3116 604 2590 809

Valdecoxib blood plasma concentration was determined using a validated high
performance liquid chromatography (HPLC) procedure. The mean plasma
15  concentration of valdecoxib from O to 24 hours postdose is shown in Fig. 2. The
following calculated plasma pharmacokinetic parameters for valdecoxib are given in
Table 1:
Chax: maximum concentration (ng/ml);
Tmax: time to reach maximum concentration (hours);
20 Tis: terminal half-life of plasma concentration (hours);
AUC.43: area under the curve of plasma concentration from 0 to 48 hours

(ng.hr/ml) — a measure of bioavailability.

Table 1: Pharmacokinetic parameters for valdecoxib in plasma (mean = s.d.)

parameter parecoxib IV valdecoxib oral parecoxib oral
Crax (ng/ml) 312 +39 284 + 62 297 + 69
Tmax (hours) 1.33+£0.93 3.11 +0.55 1.22 +0.56
T2 (hours) 741 +2.29 7.69 + 2.45 7.33 £2.49
AUCy.48 (ng.hr/ml) 2555 + 684 3116 + 604 2590 + 809

Maximum blood plasma concentration of valdecoxib was reached earlier when
25  parecoxib was administered intravenously (Tmax = 1.33 hours) than when valdecoxib
was administered orally (Tyax = 3.11 hours).

Surprisingly, maximum blood plasma concentration of valdecoxib, when
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Maxi mum bl ood pl asma concentration of val decoxi b was reached earlier when
25 parecoxib was adm nistered intravenously (Tmax = 1.33 hours) than when
val decoxiwowam4odn ni stered orally (Tmax = 3. 11 hours). SBCPRISeY/sgFy,

maxi mum bl ood pl asma concentration of val decoxi b, when 28 WD 03/041705
PCT/ US02/ 36253 parecoxib was adm nistered orally in accordance with the
present i nvepdrb@Rib WaSadniGik@NEOrall) il SocbRREed with theBedehiBvertich, 3dshour s)

t han when parecoxib was adm nistered intravenously. Furthernore, the

maxi mum val debovedicombbeger atiine (Tnk sactikoyrdthsn whoopareeyxih Wasas simlar to
that achieved, with ejther

; Xib i
oral val deco¥Hn mga’é‘:éi?r&%}ré'? ﬁﬁaﬁg{%}ﬂ?ﬁﬁg‘{ &15%9‘.)1("8}?1 ('%Egcgor}%tf ‘2"1“%6@?%{?8 : pIO;s na

concentr at i oa@fedte!, € CO2970nd/MPRANI RilBOGIhNAShideIEWTh BREErliftrévenous
phar macoki neti c stuay using 6 'healthy adult mal e subjects. Each subject

recei ved 5 eapdreaixili ((.ae=012agimh ot vadecaxibe@rhet 8¢ nFrd hadmamistratien. and

(b) were adm nistered 10 at an earlier tinme, in random zed sequence, than
treatment (cCExaiple 2t o the same dogs. The treatnments were: (a) a single

oral 200 ng dose of celecoxib in the formof a Celebrex(r) capsule; (b) a
singl e oral 200 nBlogepdaspia qoarewigikP of peleqoaily igrhengle dges Wasfatenypethided

suspension in apple.juice: i . dZin
aqueous sol u@?%ﬁlg%cﬁmlé{%ﬁg ()Sﬁlcdgﬁ:{gggt%?%éﬁﬁé}' gd@h&%ieﬁsﬁﬁw& %g%?%ﬁ%ﬁ?@%ggo ng/ m

cel ecoxi b, igachnfaifettat@bntt@s dbtailedEbelbwt Meaiumentt (Ayand dbwere atimitiste®d a

bol us dose by gastric intubation, followed by 10 mM water. Cel ecoxib bl ood
pl asma cléhcerttanzaflien tivees injienéemizad deqpsnery than\epingrat &9, Prtde thezgms&ogyr nance
liquid chronEhﬁ())%re%@hét HPLC) procedure. The nmean plasma concentration of
cel ecoxib fr “32% W8lir s postdose is shown in Fig. 3. Calcul ated

pl asma phar macoki pgtad $nd@bAIRO@ e doRE of edleRRib i the forgii oferCdlebrded lcapsile; Tabl e
2: Pharmacoki netic paranmeters for celecoxib in plasma (nmean s.d.)

paranmet er cel ecox{t) acumpglepenl 280 seidsh oheeaextvimpeframaor 4 fggshly mepdsechsi on
solution Crmax (n m) 852 . 690 4q02.1305 5040 1298 Tnex (hours) 1.05 1.10
0.33 0.13 1.83 0. @yspension inapple juice, and

15 (c) a single oral dose of compound Z in aqueous solution at a concentration of
24.1 mg/ml, equivalent to 20 mg/ml celecoxib, in an amount of 10 mi.
Each treatment was administered as a bolus dose by gastric intubation,
followed by 10 ml water.
Celecoxib blood plasma concentration was determined using a validated high
20  performance liquid chromatography (HPLC) procedure. The mean plasma
concentration of celecoxib from 0 to 24 hours postdose is shown in Fig. 3. Calculated

plasma pharmacokinetic parameters for celecoxib are given in Table 2.

Table 2: Pharmacokinetic parameters for celecoxib in plasma (mean =+ s.d.)

25

parameter celecoxib capsule celecoxib apple compound Z
juice suspension solution
Cpax (ng/ml) 852 + 690 4602 + 1305 5040 + 1298
Tmax (hours) 1.05+1.10 0.33 +£0.13 1.83 +£0.68
AUC (ng.hr/ml) 6792 + 5822 30635 £ 16590 55733 + 32451
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AUC (ng. hr/m) 6792 5822 30635 16590 55733 32451 25 29 WD 03/041705
PCT/ US02/ 36253 WHAT IS CLAIMED IS: 1. A pharnaceutical conposition that is
subst ant iwblog/odr7ee of water and conprises at |east one d@SAFSOUBE2E3
conprising a therapeutically effective anount of a conpound X-S02-NHR1, or
a pharmaceutically acceptable salt thereof, where 5 X is a noiety selected
such that thaVHAIPISUOOARVIBOZ2ISNH2 is a known drug, the conmpound X- SO2- NHRL
or salt thereof being readily degradable ex vivo to the drug X-S02-NHZ2;

and where Rl1is & a@ﬂ@ceuﬂ@é’liceﬁllpﬂﬁltiﬁﬁ)ﬂﬁt 1sNaBstEt By IRE of HafiBnd 86mBERd from
al kyl, hydroxyal kyl, al koxyal kyl', carboxyal kyl, acyl, alkyl carbonyl,
al koxycar bonyl , Bylgasxnelksage aniboomprising k theyaekiitadlyrelifentive am@unt of a

o byl 1 o o TSSO o ol o R e
al koxycar hony!l al Kyl GahfeRklecdt kRtyGar tHQBéﬁth)Lmﬂl X%@zg%zl’is a known drug, the

al kyl car bonyl am noal kyl car bonyl , 1aI koxycar bonyl am noa car bonyl,
al koxycar bony| cactropgund 25 Oe-NHER dorrsek itlebuenf ethgheddilyapyadabie bovipb tgtheups;

said 15 conpositi,on bejng al | el i yer abl e and_ havi ng ans to inhibit
degr adat i on of fiyg gﬁ#@’o‘ > %%ﬁig@rﬂ;BR(l%? EYOUBr NYH1E N} WFEGAN §Gaﬁbﬁ€_ drug
Wherei n the drug LEE B T e aRoL Tty IS SRS a0 3. he
conposi tion of Chlkylvatbonleal&brydattengl; hgdrx BORyMrBonys, adledxgalkeidaiboayh t he
group ¢ i sting oxi b and deracoxib. 4 he conposition

d ib | . T
of d ai ?nrl] wher eF%{’?’}/ﬁghﬁ’i%WH a%@%@smow Dhendeaskonyl. benaylsabemdsent as

parecoxi b free agjd qhv@s [ BGHR wat er - sol ubl e salt
t hereof. 25 5. Tﬁe ggn%osﬁz on é(;%(ﬁ%glir% b(%aerr el n&%]ﬂogllygrmunt of parecoxib
or wat er - sol ubl ealkezmydarhdnglatiofcariongh alkos paignyluliflcarSorgout 1 ng to about
200 ng. 6. The composition of Claim4 wherein the anount of parecoxib or

wat er - sol ubl e SQIFY%C?WQP@GFHW%H@&@FPWJS abrexygaronyiamipelkylsarhgntlo about 120
vrrvgt o r7; S -cl)-lh 5 bf g rrpOﬁkBk%tQ;nygaﬂJ'om/f'am%ra%ld}egiaﬁe Mémg{fylcgﬁ{o?&logr'ogps? Said
15 composition being orally deliverable and having means to inhibit degradation of
the compound X-SO,~NHR! or salt thereof to the drug X-SO,-NH; prior to

oral administration.
2. The composition of Claim 1 wherein the drug X—SO,-INH; is a selective COX-2
inhibitory drug.
20 3.  The composition of Claim 1 wherein the drug X—SO,—NH, is selected from the

group consisting of valdecoxib, celecoxib and deracoxib.

4.  The composition of Claim 1 wherein the compound X—SO,~-NHR' is parecoxib
and is present as parecoxib free acid or as a pharmaceutically acceptable water-

soluble salt thereof.

25 5.  The composition of Claim 4 wherein the amount of parecoxib or water-soluble

salt thereof in each dosage unit is about 1 mg to about 200 mg.

6.  The composition of Claim 4 wherein the amount of parecoxib or water-soluble

salt thereof in each dosage unit is about 5 mg to about 120 mg.

7. The composition of Claim 4 wherein the amount of parecoxib or water-soluble

30 salt thereof in each dosage unit is about 10 mg to about 100 mg.
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30 salt thereof in each dosage unit is about 10 ng to about 100 ng. 30 WO
03/ 041705 PCT/ US02/ 36253 8. The conposition of Caim4 having neans to

i nhi bit cwowansi7’oh of the parecoxib or water-sol ubl e sal PCThEoEaR253 0

val decoxi b that conprises neans to substantially prevent exposure of the
conposition to water. 9. The conposition of Claim8 wherein the neans to

subst anti al | 8. pr €€ émpositiqDsUCIain®# htalig g RO ® inhibit dodvreiof of BRITRECORD 2
seal ed and substantially water- inperneabl e package or container. 10. The
conposi tion of CPaVAeBsAlHBlesnl: thereof e upldeqosibsiipiseaamnrisas mpansrtesubatantieldposur e

of the conpositi %Vgﬁgﬁgéﬁ? 89@9%%1%@%?01?{}%&&(‘“ ally water- inperneable

coating: 10 11. e C ron o m aving nmeans to inhibit
conversion of th ar ecoxi. b water-sql uble salt thereof to val decoxib
that conpri sgs a%P‘gF‘?mP%S&‘il%ofg‘?lamg Wf%‘?‘r‘bﬂ“ﬁ"fl?aé‘ﬁ t‘i’lé‘\l}?sF?@U%]ﬁﬁbErte&‘i"ﬁti ally no
amount of sany exgifsgtor t ' - jn

i nti mate contact vlmi'atsh tohtéﬁ%ézfrntggggiﬁ)g tgrw a\%ﬁ? g@pﬁgﬁ%@ﬁ%@t&% e@é@fg]a{fg 12.

The conpositi on ohpethneable padkage ogcomens. t 0 | nhi bit conversi on of the
parecoxib or water-soluble salt thereof to val decoxib that conprises a

formul ation ab. t Re coBpRMEdH HATIathR 8 iWHEredh tHR1Eé4Ns €6 bubshatiallepdserdto pronote
such conversion and a barrier |ayer between said excipient and the

parecoxi b or wat e¥posetegitiee epappositionde sigter complises afwbstentiplysvateron of O ai m 4
that is substantjall Lubl.e in a pharmaceutically acceptable agueous
vehicle to form g{i‘ eﬁ‘s%qﬁcaaetﬂ%er abl e solution. 14. The conposition of
Claim 13 _fthat is_jn a form of powder. 15. The conposition of Caim 14
aher oi - 16 pdwdd e?@nm%%%%foawé BYiBE dans KIRPIIGORYCTFIPB OR heiDAERCPBIb. 25

16. The conposit] . L LSad . i .

di sintegrating tg %ti.f S(Sﬂll@l'.e@br%gleg%%%g?géldgﬁﬂ)otw{égﬁrﬁsﬁg %ﬂé#lﬁntoﬁéhet abl et
i s effervescent . cdBposiiim levinposbitastiallyfno@naiuim dBanyf excipiat tied s & ng at

| east one agent to enhance an organoleptic property of the solution. 19.
The conposition BOMYEFYRNLENYEIEPR Mhep feingmateepntach Mathihe pareeeri anwaee an

31 soluble salt thereof.

15 12. The composition of Claim 4 having means to inhibit conversion of the parecoxib
or water-soluble salt thereof to valdecoxib that comprises a formulation of the
composition having an excipient that tends to promote such conversion and a
barrier layer between said excipient and the parecoxib or water-soluble salt

thereof.

20  13. The composition of Claim 4 that is substantially soluble in a pharmaceutically

acceptable aqueous vehicle to form an orally deliverable solution.
14.  The composition of Claim 13 that is in a form of a powder.

15. The composition of Claim 14 wherein the powder is prepared by a process

comprising lyophilization.
25 16. The composition of Claim 13 that is in a form of a rapidly disintegrating tablet.
17. The composition of Claim 16 wherein the tablet is effervescent.

18. The composition of Claim 13, further comprising at least one agent to enhance

an organoleptic property of the solution.

19. The composition of Claim 18 wherein the at least one agent to enhance an
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WO 03/041705 PCT/ US02/ 36253 organol eptic property of the solution is

sel ected fromthe group consisting of sweeteners, flavoring agents and

t ast e nodwbaBots05 20. The conposition of C aim 18 wherei nPCiasar/3d26ast one
agent to enhance an organoleptic property of the solution is a sweetener.
5 21. The conposition of Claim 20 wherein the sweetener is a sol uble sugar

sel ected from t bgsagoleptic propsitpbi the scllitidektseRsRd ffdn tHeQGEup SdtEisasLopnd
manni tol . 22. The conposition of C aim 20 wherein the sweetener is a

synt hetic sweet efEpctensss, dlavedng agsnistand tastompdelaivss-st i ng of saccharin,
cyclam c acid, acesul fame, aspartane, neotanme and salts thereof. 10 23.
The conpositi26n dhe Ghraponitidh effelamn 48 mHheren tHee dtastoore aggetrtb ehimneahance an

organol eptic property of the solution i.s a flavoring agent. 24. The
conposi tion of CB aPr&?%“Wé’P%"i% ofthgs&flg%’rsiwe&@ﬁ’ﬁ is selected fromthe

group consisting of al nond, anise, apple, apricot, berganot, blackberry,
bl ackcur r ant 21pl §Beepmpositenefd lain 24 mhercir fersweeteaerip asphibleciugtscleststf ee,

15 coriander, cr ﬁ%&%g é{/ogf)%%sth%e#o dﬁxﬁrgsc ahYthtoges, ’ngrﬁgenaenlr%rp{iﬁlgt%g | nger ,

grape, grapefruit, g Ot C i ndari n,

nol asses, nu g or ange, peagh, ar, peppermnt, raspberry, rose,

spear mi nt , s?ggwgg? F?}T‘pgsfté‘ﬁ'g%f?@ﬁ’é? 868‘3{"“\%& €| SWECLOREr lﬁﬁﬁg%tﬁ@? &l or s and
synt hetic si mul agdjaRsd £BSBO indldrl At ur &#gmi sing a
substantially water-i rrf)fer r%ea Iioggg8ng|;ﬂa}1cr%aégfesj§écﬁgﬁ’néga%€géllﬁ’ea§et erein a

si ngl e dosage unaspagfmemeotamtd anddwalts thereafil e phar maceuti cal conposition
that is substantially free of water and conprises a therapeutically

ef f ecti veoameent Thé compEHRALSIC ¥ mSTR wibiRin therat fastihRragBsay thigakt dn
acceptabl e salt thereof, where X is a noiety selected such that the

conmpound X- SO2- Npzaneleptiqpropsrtyiefithe selndomisey RavReing ggentgr oup, having no 25
nore than 8 carbon atons, selected from al kyl, hydroxyal kyl, al koxyal kyl,
car boxyal kyl 24acY¥he cahpeditoar dfdbigim 23 wherejc thelftavpting hgaht txsghected Ifooa theny | |

al koxyal kyl car bonyl, car.bhoxyal kyl carbonyl , am noal kyl car bhanyl ,

phenyl car bonyl , %%)HWP‘&SA%B’%&%M%EH%S%’rwal%m%maa&faqtﬁaﬁéqb?fry,

al koxycar bony! capReianfblRE%ER R byl € A of. cl

al koxycar bonyl al kyl car t?gr’lyl . al ’fl %g{;)ony?émﬁénr@gl ﬁlly carbco?l\gﬁ’ ,COff%e2 WO

03/ 04170%5 PCT/ USO@136@5 8ranberry, cumin, dill, eucalyptus, fennel, fig, ginger, grape,
grapefruit, guava, hop, lemon, licorice, lime, malt, mandarin, molasses, nutmeg,

orange, peach, pear, peppermint, raspberry, rose, spearmint, strawberry,

tangerine, tea, vanilla and wintergreen flavors and synthetic simulations thereof.

25. An article of manufacture comprising a substantially water-impermeable

20 package, having contained therein a single dosage unit of an orally deliverable
pharmaceutical composition that is substantially free of water and comprises a
therapeutically effective amount of a compound X~SO,-NHR!, or a
pharmaceutically acceptable salt thereof, where X is a moiety selected such that
the compound X-SO»-NHj, is a known drug, and where R' is a group, having no

25 more than 8 carbon atoms, selected from alkyl, hydroxyalkyl, alkoxyalkyl,
carboxyalkyl, acyl, alkylcarbonyl, alkoxycarbonyl, hydroxyalkylcarbonyl,
alkoxyalkylcarbonyl, carboxyalkylcarbonyl, aminoalkylcarbonyl,
phenylcarbonyl, benzylcarbonyl, phenyl(hydroxy)methylcarbonyl,
alkoxycarbonylcarbonyl, alkoxycarbonylalkylcarbonyl,

30 alkoxycarbonylalkylcarbonyl, alkylcarbonylaminoalkylcarbonyl,
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al koxycar bonyl am noal kyl car bonyl , al koxycar bonyl carbonyl, am no acid

resi due and heteroaryl carbonyl groups. 26. The article of Caim25 wherein
t he drug WOoS8GR41HE is a selective COX-2 inhibitory drug. PETAKN2/Id263 articl e
of Claim25 wherein the drug X-SO2-NH2 is selected fromthe group

consi sting of val decoxib, celecoxib and deracoxib. 28. The article of daim

25 wherein the celpsuradbotyBaiaditklearbynyl salpexyesdwhylcabohyl, fniRb asidEsidi
parecoxib free aci(g or as_a pharnmaceutically acceptable water- soluble salt
thereof. 10 29. TRENSPIORBIGMYLEIOURT- 28 wherein the conposition is in a
formof a powder and the (E)apka e is a sealed container suitable when
opened for ad@ t T8pawicleef Claimdd wheteinthel dsugKePOb-Nihis acelpties €Dh2can be
di ssolved. 30. T iﬁ{&g&{?e of Claim 28 wherein the conpositionis in a form
of a tablet and e pac §ge is a foil pack or blister pack. 15 31. The

ticl Al 0 wherein a p| |t f tablets are individuall
packaged i n ZombB GRS OFi RS Wigran ke by 908s ispaleRcd 5o heimsod of
treating or prev.@msisﬁﬁig%fgﬁ&c%xﬂ?%l@&&&b%&?&?ﬁ;ﬁﬁ,n a subject, the nethod

conprising (a) dissolving, In a pharnaceutica accept abl e aqueous
vehicle, at l,gas . do e. upit .of .a pharnmaceuti cal osition_that is
20 substanti z%?l ytTP ?glglcgefm?lg} E%\W % icgg@oﬁnﬁégéb_éﬁgﬁg’élﬂafﬁcgpﬁ)@@@i ve
amount of a ConMpGLERnMasHidecdkiB freeicidoPRa! pRRR LGN : salt
thereof, where X is a noiety selected such that tﬁe O%@g&@?ﬁg -NH2 is
a selective coxsdublpialbtherrof. drug, and where Rl is a group, having no nore
than 8 carbon atons, selected from al kyl, hydroxyal kyl, al koxyal kyl ,

car boxyalkyl 29ac¥he ai2ibleadflGihiendanyiein thk koxyoatibwmyh a fhis box yehliot Har bonyl
al koxyal kyl car bo car boxyal kyl car bonyl , am noal kyl car bonyl ,

X )

phenyl car bonyl , ﬁérﬁ’%ﬁ#%ﬁﬂ%?f‘ﬂ%ﬂ CoBiREey SYiAPiR when erenpy fasaddision (of an
al koxycar bonyl ca : . r-oonyl
al koxycar bonyl al ﬁ@lﬁgggr%eg#% m%ﬁﬁ{/hpggﬁgﬁwg%%n%ea@%ﬂ@gr bonyl ,
al koxycar bony} am-pnoal.kyl bon 30. al koxycar.honyl car bony]|, am no_acid
resi due and %Q’t (ranrF g%%f:%ao&g%ﬂ?} y%?vgﬁtﬁgl?tlh%ox@%“\’/@ an g farpnal prebletepditgs 253
Lo][ m a sol uti On;p@ﬁdge(ib)af@iﬂ@hdwoﬂme@ipﬁé]@ri ng the solution to the subject

efore

15 31. The article of Claim 30 wherein a plurality of tablets are individually packaged

in compartments of the foil pack or blister pack.

32. A method of treating or preventing a COX-2 mediated disorder in a subject, the
method comprising (a) dissolving, in a pharmaceutically acceptable aqueous
vehicle, at least one dosage unit of a pharmaceutical composition that is

20 substantially free of water and comprises a therapeutically effective amount of a
compound X—SOZ—NHRI, or a pharmaceutically acceptable salt thereof, where
X is a moiety selected such that the compound X-S0O,—-NHj is a selective
COX-2 inhibitory drug, and where R! is a group, having no more than 8 carbon
atoms, selected from alkyl, hydroxyalkyl, alkoxyalkyl, carboxyalkyl, acyl,

25 alkylcarbonyl, alkoxycarbonyl, hydroxyalkylcarbonyl, alkoxyalkylcarbonyl,
carboxyalkylcarbonyl, aminoalkylcarbonyl, phenylcarbonyl, benzylcarbonyl,
phenyl(hydroxy)methylcarbonyl, alkoxycarbonylcarbonyl,
alkoxycarbonylalkylcarbonyl, alkoxycarbonylalkylcarbonyl,
alkylcarbonylaminoalkylcarbonyl, alkoxycarbonylaminoalkylcarbonyl,

30 alkoxycarbonylcarbonyl, amino acid residue and heteroarylcarbonyl groups, to
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substantial precipitation of insoluble matter occurs in the solution. 33.
The nmethod of Claim 32 wherein the selective COX-2 inhibitory drug is .
sel ect ed wbrosiout7he group consisting of val decoxib, cel ecorCiy/tsa3des acoxi b.
5 34. The nethod of Caim 32 wherein the conpound X-SQ(err)-NHR(err) is
parecoxib and is present as parecoxib free acid or as a pharmaceutically
accept abl e wat er forsod stlhgorsahd (h)ealioidmiditering the solution to the subject before

substantial precipitation of insoluble matter occurs in the solution.

33.  The method of Claim 32 wherein the selective COX-2 inhibitory drug is selected

from the group consisting of valdecoxib, celecoxib and deracoxib.

5 34. The method of Claim 32 wherein the compound X-SO,-NHR! is parecoxib and
is present as parecoxib free acid or as a pharmaceutically acceptable water-

soluble salt thereof.
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