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and the conpound 4-[5-(3-fluoro-4-nethoxyphenyl ) -3- d|fluoronethyl) 1
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have t her afBeRiFEB¥YS and/ or prophyl actically useful selective COX-2

inhibitory effect are substituted isoxazolyl _benzenesulfonam des as

reported in U S Patent NoBALCIGR OLMDIQF BWVEN' TIPN I ncl udi ng the

compou 4-[5-me - 4- so
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PCTI usoa34 Zxéphylictically useful selective COX-2 inhibitory effect, and having utility in
treatment or prevention of specific COX-2 mediated disorders or of such disorders in

general. Among such compounds are a large number of substituted pyrazolyl
benzenesulfonamides as reported in U.S. Patent No. 5,760,068 to Talley et al.,

15 including for example the compound 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-
pyrazol-1-ylJbenzenesulfonamide, also referred to herein as celecoxib (I), and the
compound 4-[5-(3-fluoro-4-methoxypheny!)-3-difluoromethyl)-1H-pyrazol-1-
yl]benzenesulfonamide, also referred to herein as deracoxib (II).
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20 Other compounds reported to have therapeutically and/or prophylactically

useful selective COX-2 'inhibitory effect are substituted isoxazolyl
benzenesulfonamides as reported in U.S. Patent No. 5,633,272 to Talley et al,,
including the compound 4-[5-methyl-3-phenylisoxazol-4-yl[benzenesulfonamide, also
referred to herein as valdecoxib (IIX).




, Still other conpounds reported to have therapeutically and/or
prophyl actically wuseful selective COX-2 inhibitory effect are substl Mﬁ é@‘
(et hyl swd @mshgsphenyl  furanones as reported in U S. Pat giitrddosdisd 74, 995
to Ducharnme et al., including the 5 conpound
3- phenyl - 4-[ 4- (rrethylsulfonylzl enyI] S5H-furan 2-one, also referred to
herein as rofecoxib (1V). cI’Datent No. 5,981,576 to Belley et al.
di scl oses a further series of ( thyI sul fonyl ) phenyl furanones said to be
useful as selective COX-2 inhigftory drugs, including
3-(1-cycl opropyl met hoxy) -5, 5-di net h CHy
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Dube et al. discloses substituted pyridi
COX-2 inhibitory drugs, including f
5-chl oro- 3- (4- net hyl sul f onyl ) phenyl met hyl - 5-pyridinyl)pyridine (V). 2
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oral adm nistration, particu rI y ere early onset of therapeutic effect

is desired or required. |IllustY a[I//‘? y, the formulation of celecoxib for
effective oral adm nistration t/ syhj ect has hitherto been conplicated

by the uni que physical and chem’cal rt| es
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U.S. Patent No. 5,981,576 to Belley et al. discloses a further series of
(methylsulfonyl)phenyl furanones said to be useful as selective COX-2 inhibitory
10 drugs, including 3-(1-cyclopropylmethoxy)-5,5-dimethyl-4-[4-
(methylsulfonyl)phenyl]-5H-furan-2-one and 3-(1-cyclopropylethoxy)-5, 5-d1methyl—4—
[4-(methylsulfonyl)phenyl]-SH-furan-2-one.
U.S. Patent No. 5,861,419 to Dube et al. discloses substituted pyridines said to

be useful as selective COX-2 inhibitory drugs, mcluding for example the compound
15 5-chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-pyridinyl)pyridine (V).
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Many selective COX-2 inhibitory drugs, including celecoxib, deracoxib,
10 valdecoxib and rofecoxib, are hydrophobic and have low solubility in water. This has
. presented practical difficulties in formulating such drugs for oral administration,
particularly where early onset of therapeutic effect is desired or required.
Tlustratively, the formulation of celecoxib for effective oral administration to a
subject has hitherto been complicated by the unique physical and chemical properties
15  of celecoxib, particularly its low solubility and factors associated with its crystal
structure, including cohesiveness, low bulk density and low compressibility.
Celecoxib is unusually insoluble in aqueous media. Unformulated celecoxib is not
readily dissolved and dispersed for rapid absorption in the gastrointestinal tract when
administered orally, for example in capsule form. In addition, unformulated
20  celecoxib, which has a crystal morphology that tends to form long cobesive needles,
typically fuses into a monolithic mass upon compression in a tableting die. Even

when blended with other substances, the celecoxib crystals tend to separate from the




(12) inproved dose uniformity; 25 (13) inproved control of weight variation
during encapsul ation and/or tableting; (14) increased granule densjg)ﬂué o4
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i nhi bitory drugs(5)ngheidhstd talbedhdisi hat are of | ow
(6) improved wettability;

(7) improved compressibility;
| 20 ~ (8) improved flow properties of liquid and particulate solid compositions;

(9) improved physical stability of the finished composition;
(10) reduced tablet or capsule size;
(11) improved blend uniformity;
(12) improved dose uniformity;

25 (13) improved control of weight variation during encapsulation and/or

tableting;

(14) increased granule density for wet granulated compositions;
(15) reduced water requirement for wet granulation;
(16) reduced wet grapulation time; and

30 (17) reduced drying time for wet granulated mixtures,
More specifically, there exists an especial need for orally deliverable

formulations of a selective COX-2 inhibitory drug of low water solubility such as
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solubility in water are conveniently fornulated in solid particulate forna.
The '25 individual or primary particles of the drug can dispersed ina Al§ 2004
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form secapodaasrparti cl es or granules that can be encapsutci/eshora7spr ovi de a
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30 f or mul atelessihawihnfprpuiatieny ppatiding bethaiapidonset of therspeudig effgeignd or havi ng
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drugs having low solubility in a liquid nmedium such as water.

| nt er nat i orkmlowmudsitéroanildnliNife (V@)oterss 30 egpesial need fon araliycdslivereblec  dat a

froma rat study.indicating a hi.gher, a e r i ' oral
admi ni st rattsPBﬂg%?O% %Eﬂgtﬂreﬂ Pﬁ%ﬁé@gﬁaﬁaﬁg i%gﬁj%%@%{ %B%gggé% t han
fromoral  gamagibiy sfithélig 2QbingleBoRdyBRich itdt|salisties Dot the heedfora range
20-30 pm) dispersion of naproxen. Illustrative processes that have been

cont enpl at egedter Cji @pdvor syeqrlior Ty wad e necd fortsl greaten§s: Wavldanempaticall¥ul at e
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4,826, 689 t&r HuMicHat 0 & Fischer. Above-cited U S. Patent No. 5,145, 684.

U.S. Patent No. 5,298,262 to Na & Raj agopal an. US. Patent No. 5,6 302, 401
to Liversidge etAsafsindicated hereinbelow, treatment with selective COX-2 mhibitory drugs

is indicated or potentially indicated in a very wide array of COX-2 mediated

conditions and disorders. It would be of benefit to provide formulations exhibiting
20 pharmacokinetics consistent with rapid onset and long duration of therapeutic effect
especially for treatment of disorders where early relief from pain or other symptoms is
} desired or required and where once-a-day administration is required or preferred.
Selective COX-2 inhibitory drugs including celecoxib that are of low
solubility in water are conveniently formulated in solid particulate form. The
25  individual or primary particles of the drug can dispersed in 2 liquid medium, as in a
suspension formulation, or can be aggregated to form secondary particles or granules
that can be encapsulated to provide a capsule dosage form, or compressed or molded
to provide a tablet dosage form.
Numerous processes are known and used in the art for preparing drug
30 formulations having primary particle sizes in a desired range, or having a desired
mean particle size, or having a particle size distribution characterized by a parameter

such as Dgg, which is defined herein as a linear measure of diameter having a value

5




U.S. Patent No. 5,336,507 to Na & Rajagopal an. 25 U.S. Patent No. 5, 340, 564
to Illig & Sarpotdar. U.S. Patent No. 5,346,702 to Na & Raj agopal dr. AUQJEI}@I,
Pat ent Neo /4396 459 to Hollister et al. U S. Patent No. ponaitoBPR4t O
Lovrecich. Above-cited U S. Patent No. 5,384,124. 30 U. S. Patent No.
5,429,824 to June. U S. Patent No. 5,503,723 to Ruddy et al. U. S. Patent
No. 5, 510, Isugh tlt BO%chy wolumie. of paitiold in derfdmulation Ratteatoniest dim&ikfonld7 t o
Bruno et at U.S Patent No, 5,518 738 tqQ Eickhoff et al.  ;J' Ilatent No.
5,534, 270 t'5¢ Partielss, 315 smpllsr hopsthn giametery AgsprychgalpwrReses 2 dgammigetionof

5, 536, 508 tp9 I : aken ; ) to- Liversidge et al.
U.S. Patent NoE.aE?, g’g%@%ﬂ' PeikhTapiel by Vaunie {enéidly st 5, 560, 932 t 0
Bagchi et al. F& cobsistnty Mith fridepeblicaBiohs tNOREmS Mmidroparkikle” aiet ent No. ‘
5,569,448 to Wwng et _al. 10 U.S. Patent No. 5,571,536 to Ei ckhoff et al.

U.S. PaPent Rpopasticle’ areglefingd bersinasgn &7.8t RatentdNo. 5,383, 124:toGaurieidle & a0, 579
to Ruddy et ' S._.Ratent. No. 5.585 1Q8 t dy et .al. Pat No.
5?587, 1Z3ett8qmg’. PapticlE gg‘"ﬁ%f"é‘ﬁ?‘*%g’ & %@f?eigggﬁ%"“*g? b ﬁ“‘g?&gi jat, 4

Pat ent No. Ddiaaete? 31ds9 (A Opm ¢ §00 2285, €T mﬁﬁ@&&&ﬁ%o%ﬁaé&&m et al.
U.S. Patent No. 5, 665, 331 to”%ggchi e% alémﬂ. S. Patent 5,718,919 to

Ruddy et alnanpparticles, Raoxsting NdJ.SE)PM,I@@]S,?&Sﬂ,W%Cfismrinciﬂallyiusedﬁtncmmﬂbi t ed
[ [ i cat.i o) 190, I pt ' | Pat ent
:ijlelr 2 ZE : gﬁlﬁgﬁl 1% nc&gﬁggélg%gmbﬁs " l\ﬁowever,ga{sz. atent No. 9,1%,%‘5 Itooﬂl%crsi gce &

10 et al discloses nanoparticulate compositions said to provide “unexpectedly high

-

bioavailability” of drugs, particularly drugs having low solubility in a liquid medium
such as water, International Publication No. WO 93/25190 provides pharmacokinetic
data from a rat study indicating a higher apparent rate of absorption from oral
- administration of a nanoparticulate (average particle size 240-300 nm) than from oral
15  administration of a microparticulate (particle size range 20-30 um) dispersion of
naproxen.
Hlustrative processes that have been contemplated for preparing poorly water
soluble drugs in nanoparticulate form are disclosed in the patents and publications
- listed below, each of which is individually incorporated herein by reference.
20 U.S. Patent No. 4,826,689 to Violanto & Fischer.
Above-cited U.S. Patent No. 5,145,684,
U.S. Patent No. 5,298,262 to Na & Rajagopalan.
U.S. Patent No. 5,302,401 to Liversidge et al.
U.S. Patent No. 5,336,507 to Na & Rajagopalan.
25 U.S. Patent No. 5,340,564 to Illig & Sarpotdar.
U.S. Patent No. 5,346,702 to Na & Rajagopalan.
U.S. Patent No. 5,352,459 to Hollister et al.
U.S. Patent No. 5,354,560 to Lovrecich.
Above-cited U.S. Patent No. 5,384,124.
30 U.S. Patent No. 5,429,824 to June.
U.S. Patent No. 5,503,723 to Ruddy et al.
U.S. Patent No. 5,510,118 to Bosch e? al.
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I nternational Patent Publication No. WO 97/14407. International Patent

Publ i cati on No. WD 98/ 35666. 25 International Patent Publication No. WO

99/ 65469. International Patent Publication No. WD 00118374. | nterndtd pyRboot
Pat ent Publoaastoson No. WO 00/ 27369. International PatentP@B$G084T1¥on No.

WO 00/ 3 0615. Alternatively, drugs of |Iow water solubility have sonetines
been forrmulated 30 in solution in a pharmgceutically acceptabl e sol vent

such as pol yet hy-8nBatgntNe|3,5185 7 1piBIHDS 84 Fful ati ons typical |y permt rapid

absorption of t dpss! e ses giving even nore rapid
onset of ther apgﬁﬁtg%&lf%gg’ ggga%eg%ﬁosm ‘ftg&with 7 WO 01/45706 2 3 AUG

2004  PCTI USOQ 3475%aiaai196.35, 34211 00toeDd Cadite, at i ons.  Sol utions and
suspensi ons of nanoparticles and/or mcroparticles can be fornulated as

liquid dosage fdii¥s}'atieNecy 536,88 wdsanabetialy measured, for exanple using a

cup, at _the ti f adnmnis I an. ternatively, solutions and
suspens?ons 5¢ %bg" d ﬁﬂég%i@mfﬁams‘ﬂ%eﬁ’;m ds or as gels in unit dose
articles such agysaphehsNGrs 560011 ARSKdIBer adachet s are opened and only the
contents admnistered orally to the subject; soft capsules are a nore

conveni ent dosadd.St PatentNot 5166%932 tocBagsehbeflal i s orally admi nistered.

Typically soft capsul e I'ls co sed edom nantly of gelatin and the
terms "softgel" Tg,S.'ngqugﬂ "Saégé?%ﬁ’e PRE& ¥sed to describe these

formul ati ons. 1%?%@5% 210 @%égy‘gﬁti c and anal gesi ¢ drugs, for
dal " antt-’nfT’ C

exanpl e nonster ol ammat ory drugs (NSAIDs) and opi oi ds have not
frequengl y been W®. Pateat Nd. 5,8%1,63piccEickheffiermisol uti ons, gels or soft
capsules for oral admnistration, However, jllustrative processes for

preparing such f@riatmt Nasd.ard 78] edene £PH0- pat ent s and  publ i cati ons

listed bel ow, e WG Ns k8 kAgl] ](tiid@ i ncorporated herein by 15
reference. U. S ag;g[_gﬁ . %Bg%gf%*é’\ék 0 F%t)g'g't. Eur opean Patent Application
No. 0 915 131. Jusirasat Neai 5585008 teeReddy ¢iadl i cati on No. 03/106815.

Extending the half-life of an orally admnistered drug is achievable by a
20 variety of coHtS-dlat@NoepS8Ld43 @ Whngel ease, programed-rel ease, tined

rel eas €5 pul se- {J%.qﬁﬁ&tl\]%‘.@tsgh R861d Flafidhiter . ©Xt ended-rel ease technol ogi es
known in the art. T
U.S. Patent No. 5,622,938 to Wong.
U.S. Patent No. 5,662,883 to Bagchi er al.
U.S. Patent No. 5,665,331 to Bagchi et al.
U.S. Patent No. 5,718,919 to Ruddy et al.
20 U.S. Patent No. 5,747,001 to Wiedmann et al.
Above-cited International Patent Publication No. WO 93/25190.
International Patent Publication No. WO 96/24336.
International Patent Publication No. WO 97/14407.
International Patent Publication No. WO 98/35666.
25 International Patent Publication No. WO 99/65469.
International Patent Publication No. WO 00/18374.
International Patent Publication No. WO 00/27369.
International Patent Publication No. WO 00/30615.

Alternatively, drugs of low water solubility have sometimes been formulated

30  in solution in a pharmaceutically acceptable solvent such as polyethylene glycol.
Solution formulations typically permit rapid absorption of the dissolved drug, in some
cases giving even more rapid onset of therapeutic effect than is possible with
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Typically such technol ogi es involve formulating the drug in a pol yner
matrix from which the drug is gradually released, or protecting tReAlfrag
from i meedisglserog el ease by neans of a barrier |ayer whi chpgegikagagspver
time in the gastrointestinal tract. 25 Exanples of barrier layers include
| i posonmes, nanocapsul es, m crocapsul es and coatings on granul es, beads or
t abl ets. Damagearfioulae fommibsodst qui ds (e.g., suspensions) or unit dose
articles (e.g., tablets, capsules, soft capsules). Illustrative_ processes
that have been cuHutiohs andsuspenpions elnrauppgrtistssapdior ayjcropatisies an be

slowrel ea r.an: td - [ e, .pulse-r e, suystai ned-
30 rel easesfg?mg?( eﬁg%ﬁa#Og%ﬁ%f’%ﬁ%ugﬁéﬁg e%%ﬁ%fxgésm%iﬁfgx%ﬁg ot her
anal gesi ¢, 13ty AL hi the dintk GdmihifrhtfdHi A Réafivdlg Ssofitfind bhfig k@pessiont t he .
patents and publications |isted below, each of which is individually

i ncor pofat edn e femmmlaied as flowablediquiis\ubag ££l4 517 06it dos: artigles stuchis. saghed3$@r 880
to Jeffries. .U S. _Patent No. 4,308,251 tq Dunn & L ard. ., U.S. Patent No.
4,316, 884 t0TAPESHIZ- Shegh Bre qieded wih ?OW%WIW%‘?@&O&&%M. 5
U.S. Pat emsuﬁﬁct;@oﬁgé%s%% al©a RO BorfyeN Rt ARage Ford ad ik RhfireNapsife {dRaflPL O
Popescu et al”. "U'S. "Patent No. 4,749,575 to Rotman. U. S PaFent No.

4,765, 989 tadniMistpreat Bypically.sft cRptidawallbare4orffosédifredomismntig afi gelifin bindb.
Patent No. 4,803,079 t(l)”Hs' & Kent. U S Patent No. 4,847,093 to Ayer &
Wong.  U. S.theterms soltge

49%‘%%&935&&6&0%%% msedsto describe these fogpulationg,

4,892, 48 to Th o
Geogheggn. C)15 e. - ad F%lﬁtgﬂoﬁ(’i 'ﬁnﬁpgg@é %ﬁ%ﬁéﬁeﬁ%ﬁﬁ#&%ﬁgﬁg@e@gg ent No.
4,980, 175 tatiGhflskimatay Magds! ESATDS) fd didbids hahonotTréfuentbpbedndfobiatiiedet al .

U.S. Patent No. 5,082,668 to Wng et al. U'S. Patent.  No, 5,160,742 to
Mazer et alds rapid-release solutions, gbs orsoftgapsules fop orpd gdmenigtration. dloweiesnt No.

5,190, 765 tiﬁushaa(ﬁvgﬁ)r(?clesses %r%regﬁh%cﬁ\l?ormﬁla%i% s;pcodigao%%%:&a%n@hd

publications listed below, each of which is individually incorporated herein by

15  reference.
U.S. Patent No. 5,859,060 to Platt.
European Patent Application No. 0 945 131.
Japanese Laid-Open Patent Application No. 03/106815.
Extending the half-life of an orally administered drug is achievable by a

20  variety of controlled-release, slow-release, programmed-release, timed-release, pulse-
release, sustained-release or extended-release technologies known in the art.
Typically such technologies involve formulating the drug in a polymer matrix from
which the drug is gradually released, or protecting the drug from immediate release by
means of a barrier layer which degrades over time in the gastrointestinal tract.

25  Examples of barrier layers include liposomes, nanocapsules, microcapsules and
coatings on granules, beads or tablets. Dosage forms can be liquids (e.g.,
suspensions) or unit dose articles {e.g., tablets, capsules, soft capsules).

Tustrative processes that have been contemplated for preparing controlled-
release, slow-release, programmed-retease, timed-release, pulse-release, sustained-

30 release or extended-release formulations of opioids, NSAIDs and other analgesic,
antipyretic and anti-inflammatory drugs are disclosed in the patents and publications
listed below, each of which is individually incorporated herein by reference.

8




U S., Patent No. 5,275,820 to Chang. U. S. Patent No. 5,292,534 to Valentine
& Valentine. 25 U S. Patent No. 5,296,236 to Santus & ol zi . U\i Pat ent
No. 5,415,871 to Pankhania et al. U S. Patent No. 5,427,799 to \VaPdWeiZil &
Val enti neo 01)d586 Pat ent No. 5, 451,409 to Rencher et at. UpSrruRad/smnts No.

5,455,046 to Baichwal. 30 U S. Patent No. 5,460,825 to Roche. U S. Patent
No. 5,472,711 to Bai chwal . U S. Patent_ No. 5,472,712 to Cshlack et al. 2 3
AUG 2004 PCTTUGSOPaemMo.B, 76238 Us Jeffbds. WO 01/ 45706 PCTI USO0/ 34754 U. S.
Pat ent No. b5, 47 74 to P tent 5,518, 730 to Fui sz. U S.
Pat ent No. 5, 52%39@“?6 I%d‘fj%éﬁssl toﬁi&“@r@ 1527 545 to Santos et al. 5
U. S. Patent No. (585?9:33&50'[@3%5!?4){6&}@?& H:e‘f’ Patent No. 5,571,533 to
Santus et al. U'S Patent Ro. '5, 674, 533 to Santus et al. U S. Patent No.
5,773,025 to BailgSwithteniN&. 4,P21,838 tdNAsiab&Ioht344 to Ml ler & Cremer.
U S. Patent No. 093, 420 to Bai chwal | nternati onal Patent Publication
No. WO 87/ 00044 U-'St Reteptiei HAGH¥htoddanma d Madiioi on No. WD 89108119.
« International P 920. International
Publ i cati on No. a‘g\g gﬁﬁggh @59@%”& Arﬁgf‘ﬁ%‘%;ﬁ? Pat ent Publication No. WO
93/10760. | nt erpi:s Patedt NBa4, 749, 5Pt Rew@danon No. WO 93/10769. | nternational
Pat ent Publication No. WD 93112765. | nt ernati onal Patent Publication No.
WD 93/17673. | ¥ Sk RatenbiNad 4,763,881 tolong eb€h on No. WD 95/ 14460. 20
| nt er nati onal Paﬁ%nbatggpkbcg%g&f\% Kavégd%/ 16638.
10 U.S. Patent No. 4,803,079 to Hsias & Kent.
U.S. Patent No. 4,847,093 to Ayer & Wong.
U.S. Patent No. 4,867,985 to Heafield et al.
U.S. Patent No. 4,892,778 to Theeuwes et al.
U.S. Patent No. 4,940,588 to Sparks & Geoghegan.
15 U.S. Patent No. 4,975,284 to Stead & Nabahi.
U.S. Patent No. 4,980,175 to Chavkin & Mackles.
U.S. Patent No. 5,055,306 to Barry et al.
U.S. Patent No. 5,082,668 to Wong et al.
U.S. Patent No. 5,160,742 to Mazer et al.
20 U.S. Patent No. 5,160,744 to Jao et al.
U.S. Patent No. 5,190,765 to Jao et al.
U.S. Patent No. 5,273,760 to Oshlack et al.
U.S. Patent No. 5,275,820 to Chang.
U.S. Patent No. 5,292,534 to Valentine & Valentine.
25 .S, Patent No. 5,296,236 to Santus & Golzi.
U.S. Patent No. 5,415,871 to Pankhania et al.
U.S. Patent No. 5,427,799 to Valentine & Valentine.
U.S. Patent No. 5,451,409 to Rencher et al.
U.S. Patent No. 5,455,046 to Baichwal.
30 U.S. Patent No. 5,460,825 to Roche.
U.S. Patent No. 5,472,711 to Baichwal.
U.S. Patent No. 5,472,712 to Oshlack et al.
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I nternational Patent Publication No. WO 98/01117. |International Paﬁ{%%'
Publ i cation No. WO 99/12524. International Patent Publication I‘&o’ A 0

99/ 512090 disfggnat i onal Patent Publication No. WO 99/ 610Qp.. e ﬁ%lgi an
Pat ent Application No. 900 824. European Patent Application ﬁ{) 6 7 780.

Eur opean Patent Application No. 0 438 249. European Patent Application No.
0 516 141. Euro | Cat,l 0 875 245. 30 European Patent
Application No. B@Sﬁ%%gﬁo'é?gﬁcﬁﬁ%ﬁgﬁ?ﬂwgu\ppl i cation No. 2 584 604.
Japanese Lai d- Opeyy. £ataait N BlI18at30a6 Filgz, 561030402. 10 2 3 AUG 2004 WO
01/ 45706 1' CT/ US00/ 34754 Japanese Lai d- Open Patent Application No.

60/ 072813. Japan®ls® Rasérd Nop&i52BA196rt0 Migh!l i cati on No. 63/174925. Japanese
Lai d- Open Pat ent |.i cation . /.298064. tenpts have been nade to
fornul ate certai népl\%ﬂéalﬁl,t&%pﬁgﬁaﬁgrm &% e62nal gesi c, antipyretic or

anti -i nf lsamat OryU%.Liﬂﬁeﬂt'No?isﬁﬁ%dé‘{@'W{lﬁn?ﬁf conpositions having both an
i medi ate-rel ease fraction and a control [ ed-rel ease, slowrel ease,

progr anmed- r el easV¥,S.thawed Nee l5¢87d ¢533n0Santus et #lase, sust ai ned-rel ease or
extended- release_fraction_of the dr ug. Such conpositions have been

di scl osed, for exHrpikatentdfo. 564533 tgSauiael¢. i n the patents and

publications |ist N £ GHaLS1 10 i ndividual ly incorporated
her ei n by referen??'q%&@ymé?g}r?g%%ﬂ@&%bo to Schnei der et al.
| nt er nati onal PubULS.&tatei N 5,808,399 1d RBiflibr 85Tedmetual - r el ease conposi tions

have iIIustrative!Igy been di sclosed for _ibuprofen in the patents and
publ i cathifons 1i st eS-tf’éﬂt@NNCeéeQ%dﬁO\mmth@ii ndividual |y 15 incorporated

Ihﬁ{ glr Eat)iyo;lgr eLﬁBﬁ’ﬁ%‘E?Pg??] Ega{e%%/aﬁ%%l@%ﬂh@g%n? gl g;sgl éorrpos itions
have il ustrati velitedpeatnd PaehoPeblidaon FRPWA ®D/08100t he patents |isted
bel ow, each of which is individually incorporated herein by 20 reference.
International Patent Publication No. WO 91/16920.
International Patent Publication No. WO 92/13547.
15 Intemationat Patent Publication No. WO 93/10760.
International Patent Pubtication No. WO 93/10769.
International Patent Publication No. WO 93/12765.
International Patent Publication No. WO 93/17673.
International Patent Publication No. WO 95/14460.
20 International Patent Publication No. WO 96/16638.
International Patent Publication No. WO 98/01117.
International Patent Publication No. WO 99/12524.
International Patent Publication No. WQ 99/51209.
International Patent Publication No. WO 99/61005.
25 Belgian Patent Application No. 900 824,
European Patent Application No. 0 147 780.
European Patent Application No. 0 438 249.
European Patent Application No. 0 516 141.
European Patent Application No. 0 875 245,
30 European Patent Application No. 0 945 137.
French Patent Application No. 2 584 604.

Japanese Laid-Open Patent Application No. 56/030402.
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U S., Patent No. 4,888,178 to Rotini & Marchi. U S. Patent No. 5, 609,8%8@
Desai. Several factors influence dissolution in a solvent nedi um of a?
fromits «carrier, including the surface area of the drug presented to the
sol vent wedii4aT06t he 25 solubility of the drug in the sol PenUSoEd’ism and
the driving forces of the saturation concentration of dissolved materials
in the solvent nedium _Notw thstandi ng these factors, a strong correlation

has been est abl iJ@paieseEaitPrer RatephApplicagonNes 60072843 -t i me  det ermi ned for

a dosage forma s Vi t hsx correlation is so
firmy establi S%B&Fége ;L‘H"ed/g):{’ n?hﬁéﬁt%ﬁé@%ﬁﬁ? i'i\%hg?/ilr;r@%as beconme generally
descriptive of RPakksbWLai®Opas Patesi Applicitioh Blo. 10298884, ve conponent of the
particul ar unit dosage conposition. In view of this relationship, it is

cl ear that di ssohtiempts haverbeetemadertoriotmulater cegtatigNPARPs, iopiPidssor of the

I nportapt fundanental character.istics for, consideration,11 WD 01/.45706 2 3
MG 2008 FSEHEGRBOR Y OB AT SR PREL el ARG EPPORioHe

Sel ective GfXing Bdih R ithRiediA-WdSasE BaAind> SitMed YelbARNs16RElha! ed i n
dual -rel ease dosage forns. Certain drugs of this class have a sufficiently

| ong hal f - progmmueedereledse timedivaledse,qnadereldase, sudtainedirdlease or extenided very, to
be suitable for once-a b d adm pi strat.i.on., For ex | e, nadi at ent
Appl i cat | oﬁef%%t‘» t%?%&l,qfé&e dees g‘?ﬁﬁ SRUPASIHoR HAYE B IRtlesed F%}FWP glor
suffici ent ] r ' - : =N i SUMVARY
& T | VAR P AP BHENS o BEbNCBYChmP veldol oith A s SV

I nhi bi t10r y idédirgdually inswrpdiateddicssin dbpireforehed.y is fornul ated in an orally

del i ver abl e dosage form having._dual -rel ease g{operties such that onset of
t herapeutic ef f ebtS-PategyNe. #9504 70Jepchnerdeng’@ae tine the duration of

t herapeutic eff LSy . | i wi th known formulations of
the drug. It i se%%%@%@g?gﬁﬂf g??gdu?%é?%@\égg for exanpl e cel ecoxi b,

provi des nore 1Sudiaqualirelnseticoniposinenssietillostaftivelytbeet disolosed for al

adm nistratjon of a conpositiqn . conprising the druyg,. the drug exhjbits
phar macoki HBPP@%?J? BJBF PHEELs| @Qdﬁuhgcwnaﬁgpghﬁlem AR D SO

concentqyzat i rﬁ:% Soiter time following the admnistration to
reach t 5at 1%5?( mm%‘% | E ggryl?:g reg'ch a threshold concentration for

t her apeuti c -ef f etitS. Patent No. 5,681,583 to Conte et al.

International Publication No. WO 96/41617.

Such dual-release compositions have illustratively been disclosed for naproxen

in the patents listed below, each of which is individually incorporated herein by
20  reference.
U.S. Patent No. 4,888,178 to Rotini & Marchi.
U.S. Patent No. 5,609,884 to Desai.
Several factors influence dissolution in a solvent mediurm of a drug from its
carrier, including the surface area of the drug presented to the solvent medium, the
25  solubility of the drug in the solvent medium, and the driving forces of the saturation
concentration of dissolved materials in the solvent medium. Notwithstanding these
factors, a strong correlation has been established between the in vitro dissolution time -
determined for a dosage form and the in vive drug release rate. This correlation is 50
firmly established in the art that dissolution time has become generally descriptive of
30  drug release potential for the active component of the particular unit dosage
composition. In view of this relationship, it is clear that dissolution time determined

for a composition is one of the important fundamental characteristics for consideration
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20 In the case of celecoxib, the threshold bl ood serum concentration 7
consistent wth therapeutic effect depends on the individual subject, ?rPéJG 2004
nat ure oWOtHES®ésor der being treated and other factors, BGT/SOd/34M5€sent

pur poses is about 50 ng/m . For selective COX-2 inhibitory drugs

general ly, the threshold copcentration is that providing therapeutic
effect equi¥ReigyRlYegng dnalds SmPESHIRSd serum concentration of 25 about

50 ng/ m. An enbagl t Mg | ' i onpLiSi-ng a
el octive con STV OX B REPkiuEnb Y SoriERGEY bEG ERPRRIRIET,

cel ecoxi b, dubBhieledspdosapedbrmsadDértiis gk 0Othit BRsERIvetaOsufifiitrtiysiohg hedfhi bi t's
phar macoki netic praoperties leading to (a a greater nmaxi mum bl ood serum

cel ecoxi b dHpcgnvdiensenyaiionally formnintedfos joralidshivenynte tBosuitable dov ongetare
adm ni skratj I £ac threshpl d_copceptratjon.far e Lc effect,
and (b) A |d8§gq$ﬁ?‘é&%'%aﬁ%§ﬁwﬁf g"‘%ﬁ%‘fﬁ%&“ﬁ?@ﬁﬁ?ﬁf&‘ﬂ’c Besib at f on
(Tin), thandisdiésey tisit SofeOsHIOBAS 4 RAIEIifeldifBcién¥dPratiad u%%ﬁé% tovera
PCT/ US00/ 34754 It is contenplated that a greater Cmand/or a shorter time
to reach tZ4-hourpeshdl d concentration (i.e., imediate rel ease properties)

are obtained by providing a first fraction of the drug in the conposition

(i) in the formof solid parSUNMIMARNOFTHRINVENHTON i cle size | ess than
about 5 m or (ii) in solution in a pharnaceuti C&}E)%ZE) accept abl e sol vent.

Preferably the cbfeedingitefheressoeionensians a selepldve inhbitory dreg/ o Hlow

conposiki 0 1151:5.0 ted that.a.longer, Tin is. obtai.ned Ry providing
2 oboon { Roauen Sotbe P KERIALE T Ao grBYEie Gihee Forih bR Bupbielfst o |
particles Pﬂdpd@ﬂg@sdaﬁ@ha@hsdt@kﬁm@eaﬁc effeatie mord ApidRRYA tROsahdRim@ithé 1 1) 1N
the formof_ particles of any convenient D90 10 particle size providing

cont r ol | ed duEtionsef theyppeyticeifiegsis longen dhamissghiespd with knowvmddrmulatienssef, pul se
rel ease, Sl{ﬁé&{}l ed rel ease or extended rel ease of celecoxib. Preferably
the T112 there %’obt ained results in maintenance of a therapeutically

ef fective bl'ood It sonteraslaee Midt shdtrDdi, fir efatple leco®AShroviitdincid hours
following oral adm nistration. Accordingly, there is now provided a

phar madéut irepid casersd sherppsutic ehfpeti ifiupgn ordl agminigtrationr ef meahposititel i ver abl e

d its, . i sj first.fraction .of. | i X- 2
b b tor y cTRSpRAIR G, I dug Elbiel bReE0iBk SpropEitS eaBe Iy Rieratera
amount of ahotinukDblobd beruahaiticettitioRYC oL hd/bt A Shorterafihd RMoRBig el N

solution in a_ pharnaceutically acceptable solvent and/or present in
i medi at e- rAdrEBRSEaLe] toreaghthet mpamI(Tmg o tOsGcharthiesheld spneeniratien fdran

about 5 pmtﬁ‘%&ft@c@‘e@?' y a _D90 particle

20 In the case of celecoxib, the threshold blood serum concentration consistent

with therapeutic effect depends on the individual subject, the nature of the disorder
being treated and other factors, but for present purposes is about 50 ng/ml. For
selective COX-2 inhibitory drugs generally, the threshold concentration is that
providing therapeutic effect equivalent to celecoxib at a biood serurn concentration of
25  about 50 ng/ml.
An embodiment of the invention is a composition comprising a selective
COX-2 inhibitory drug of low water solubility, preferably celecoxib, that, upon oral
administration thereof to a subject, exhibits pharmacokinetic properties leading to (a)
a greater maximum blood serum celecoxib concentration (Cpax) and/or a shorter time
30 following the administration to reach a threshold concentration for therapeutic effect,
and (b) a longer terminal half-life of blood serum drug concentration (T), than

previous compositions.
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20 size |l e€ss than about 5 m and a second fraction of the drug,
Illustratively celecoxib in an anpbunt of about 10 ng to about &@OA%Z,”U‘t hi s
second fraction being present in solid particles having a Dom particle

si ze gr OM/46MWan about 25 pm and/or in controll ed- rel eaBEl/USMBEHF4e| ease,
programed-rel ease, tined-rel ease, pulse rel ease, sustained- rel ease or

ext ended-rel ease particles; ereint irst fraction and the second
fraction 25 of th@‘&?@&lpi?téd §§Fﬁat‘fr2-'e %E:ﬁ shogter grusito geashtbe 0. 1 t o
about 1: 10.%1?9@& ng %Fﬂ& &E@w}t . drug
in each of e #?FES’ g eec rigltn ra z{t@%ﬁ?&@kﬁd}%ﬁﬁ% unh)t%tt at i%ﬂ(ﬂdﬁﬁke

t her apeut i cafifsyfradtion\itendrugon deaidmpllitiog (1)dn abofmAdiGolid) paticlesdbeiogxi b. 1 n
one enbodi nent, the inmediate-rel ease particles have a D90 particle size

© 30 I ess t hdMsoaisBidle Szgjless thnnah@ttﬁetme@ﬁ{@amv@ﬂtimquhmm%eauﬁ ease
ticles h 0 he d
D o RSEtis REeBa BB b8 Botbo B bl i s T, 1935

3 AUG 2004 préGoslédiagdifidas T/ US00134754 articles such as tablets, pills,

hard or soft capsul es, lozenges, sachets or pastilles; alternatively the
conposi tion can 1b& ¢omtenhplated that eflonges Tos isottained bytvmy@eg\e@mdtfrmm e

Wi oh o1 ngl B b eBRin tisemosHond RS for iR et iy Be S by O
preferred $1Bihat, BBoul 03 Sl () B fe KRl 6 arEdlof SO TRRL &lib mof rst

fraction of a electlve COX- nhlbltory drug of | ow wa solubiTity,
i || ust ridx i vrticle elze poviiding controlbdoeizasey flontslaasd, programmediyeleased ithedy, this

D50 par {| oI TE1eass pulsF alease AP Ieae i X ihied L QR CFPAR cPreSeiie. o ug,
Il Tustrativ t 5 e‘?&i}’%ﬂ?mhéhdrst”brﬂﬁﬁﬂﬂﬁnc@fof%ttﬂéﬂa &%c?@%&ﬂecﬁi%lﬁocﬂpo my,

this second fraction being uted In a sustainhed-rel ease matrix
conpri si ng seydnosyqentptidnref dypl der dt deassabout PABpursdollowing orali aslousistrgtion2% i n

wat er, of about éo to gb ut 8000 cP, erein the first fraction and the
second fract i on 4f er¢ §§ DOW progided a tigR) Fopesiion SOmBHNg 1: 10.
The two @&{] rqa&e%fraﬂ 1t e RRitTRAG SSupiEsia Q%@Q@a@ﬁ&%fﬁ( |

distri but ed r oughout eac 15 tablet, 'but preferably the two fractions are

i ndi vi dual | ;elmmemom inlibitbyodreg of lcag/water solubisnaHusifatizely lveleabkibtin amgai n,
where t he dru iSO er t han cel e i b angount f the ,dru |n each of
the first afOuWSQSAROYtIQuRE %ébqugﬁ‘i‘fﬁ ﬁ“tﬁgf“?% Lt ARK N

equi val ent e QbRBHenf R SFprdent £l BEAdiMe-rtiRake il er

particul arl preferr%%'errbodl ment the dose units are tablets or,
particles having a Dsp particle size less than about 5 um and preferably a Dy parucle

20  size less than about 5 pm; and a second fraction of the drug, illustratively celecoxib in
an amount of about 10 mg to about 400 mg, this second fraction being present in sclid
particles having a Dog particle size greater than about 25 pm and/or in controlled-
release, slow-release, programmed-release, timed-release, pulse-release, sustained-
release or extended-release particles; wherein the first fraction and the second fraction

25  of the drug are present in a weight ratio of about 10:1 to about 1:10. Where the drug
is other than celecoxiﬁ, the amount of the drug in each of the first and second fractions
is an amount that is therapeutically equivalent to about 10 mg to about 400 mg of
celecoxib.

In one embodiment, the immediate-release particles have a Dy particle size

30 lessthan about 1 um. In another embodiment, the immediate-release particles have a
Dso particle size of about 0.45 to about 5 um.

The dose units comprising the composition can be in the form of discrete solid
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20 nore preferably, capsules each conprising a first fraction OfZ@AUGZ 4
selective COX-2 inhibitory drug -of |ow water solubility, ill ustratlvgqy
cel ecoxi bvomiasroamount of about 10 ng to about 400 ny, thpSrAkégisrds action
bei ng present in inmediate-rel ease solid particles having a D50 particle
size |l ess than about 5 pm and a second fraction of the drug,

Il lustrativelgy;d EzYALoYRN)) ; LS;isecond
fraction 25 tglyteilér%s %ir&}elsent ﬁ,ﬁ%ﬂ%ﬁhﬁﬁﬁ%ﬁﬁ‘%ﬁ%ﬁ?@%ﬁg&%% S e&é?h&h]%\gl’l ng a
sust ai ned- r eladtesativelytthe:gompdsitiorccandre inahe form offa substantidihrhoaoaieheasl | y

acceptabl e swellable or erodible, polyners; wherein the first fraction and
t he second f&ﬁ’é’l’q%g%méf% Sﬁb?hg%se’-‘rﬁarpﬂﬂéte\ﬁéi%?ﬂulafrs&{‘gBr EPQH‘BGHEPBP@PE» Femabout
1:10. A swell L}?Sﬁ%eyﬁé“éﬁ%ﬁe?&i%%‘%?ﬁ“m?n pl aced i n an aqueous

medi um absorbs wat ne e polyner is 30 defined herein

as a pol yfrer that ,Insheptipliateprefdiredrenbpdingst tie dbseinit aftabRE éachy from
the outside of the tablet or bead inward to the center thereof; dissolves

or di sper seSompnsing adirst frastionofa sslestive SE9%-2ighibitorysireg oblow wWBB0/ 34754 | n
| at ed | t..¢. L he. pol i\ S. ith hi.ghl | | e di bl
s Geri ned aBOUIPIRE, WobgtvRf: dofEoriein 8 e B ooy 10 e g oty Mg 2 ' ©

conpri si ng a fil§actiol BeingGreRneitriREHbR G RASPRNIHiIpaRicle3Halir POLYaRicIE S
preferably used in combination wth a water-sol uble polymer such that when
t he coated t &ifedessdharbabmnt gyl and acdsecondifradicacpfdlsdrugpitiustrativiely ceberpiibgin

becones rous and permt | ow rel ea of the dru Preferred pol yners
are ot hyRBe! Paegemb atibant 1 aritto bt afe g, S sspidingon betg distrbutel 1o a
met hacrylic ' esdeShan ; i) gmp[' he
drug is pr e?gﬁ%niaﬁqgl mul tiﬁuﬁ?‘r&?@%’é‘%’?ﬁ?{ be%'clil'&sl&g?d%bﬁi}g?sg S|gzﬂ?§£%&e
beads cont ai visegsith@% seweter] of ahauti 100 tbubo=R000gPnwhewit tha dirsifrdction and a

coating that s not sustai ned 10. rel ease coat.i . JAgai n, wher e dru
i s ot hgr thaﬁf’%%ch’(‘,% AHLOR 8 PLESERLIR oW ga&pdﬁa{; lggctﬁ a@P“’tﬁé&f {I'E%fw%ng

second ract igiefiohsoftfie AR Bellfibrelof 1680RRAUAIFRY distiBleN BhBinout CadiOU!

10 ng to about 400 ng of cel ecoxib. Also provide s a net treating a
medi cal ¢dnditatlembutrprefesahiyithe two feactionb predhdivivbially tomainadint distrete layetOhE 2

inhibitor is _indicated, ,conprising orall 15 adm ni stering _one or re
dose units, @B?Sé&ﬁayh \ahg. Zigath Whetribe dimg Sothhap ¥ tiemapint phibe

i nventi on on@Ru@indakh ofkRORRY £ 86hd FadidHRlidaslad ®f e OBRasy L i on oOf
the invention ig;l manuf acture of a nedi camer%t use%ﬁ#i%n treatnment and/ or
prophyl axi s mawt@abmﬂﬁ}atg;dabommmg ofceldesav.der, in particular such
a conditions or -dllxsl%g&rer%géﬁaﬁy preferred embodiment the dose units are tablets or,

20  more preferably, capsules each comprising a first fraction of a selective COX-2
inhibitory drug-of low water solubility, illustratively celecoxib in an amount of about
10 mg to about 400 mg, this first fraction being present in immediate-release solid
particles having a D5 particle size less than about 5 um; and a second fraction of the
drug, illustratively in an amount of about 10 mg to about 400 mg, this second fraction

25  being present in a multiplicity of solid beads each having a sustained-release coating
that comprises one or more pharmaceutically acceptable swellable or erodible
polymers; wherein the first fraction and the second fraction are present in a weight
ratio of about 10:1 to about 1:10. A swellable polymer is a polymer that, when
placed in an aqueous medium, absorbs water and swells. An erodible polymei' 18

30  defined herein as a polymer that, when placed in an aqueous medium, progressively
from the outside of the tablet or bead inward to the center thereof, dissolves or

disperses in the medium.,




20 conbi nation of rapid onset and | ong duration of therapeutic efert IAE
desired or required. Odher features of this invention wll be in p r% G 2004
apparent and in part pointed out hereinafter. BRI EF DESCRI PTI ON OF THE
DRAW NGSv®®1ksms 1 shows in vitro dissolution profiles of pEpukogshecoxib
capsule fornulations A-D by conparison with a commerci al cel ecoxib

capsul e. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The term "or al

admi ni strati on" Inerrelated embodimentte padymenis Imﬁhénléghlysﬁrreﬁable harexpdible c

agent or a c 0S tlon her of to a subject wher ent . or 3

CONposi t i or"f‘S%gHB ttW S BIFSALSF at‘{?é“%%rﬁ?éé‘t?b gﬁﬁgﬁg orpprisieg 2 Mg, agent
or conposi d%%\lglg S ccal
and subl i ng]%?a%ézé‘é% 8 é\}\os%%@gc}lgg{gﬁgﬁﬁ E%@)pﬁsfgﬁ as gmlg’?'lgﬁj

- esophageal veithva wasdrrsahilbderpolplyeo synthi that whert the cagied tabitior bealis plagedityapart or

parts of t he astror ntestinal tract including the nouth, esthagus
st omach? dig¥ Pméﬁﬁram CBWCSPﬁ@“ﬁéP ergts SIQW erleasy oF isidsug-her ei n

. means suitable f I i
t her apeuti c agent oe?fe? n%qusl%rgl on er eof can @zﬁhgﬁﬁ%?ﬁﬁ#%ﬁ%ﬁgs a
human pati eid, efetRidrles aci@Andéiler®thedbof. FaeferabfithalfFe frddtibh dethe cﬂ'%ﬁsnonhurmn
animal, particularly a domestic or conpanion animal, illustrative cat

dog or hor JEcserhin & mukiplisss of gelid bedds suniarin sive tethsdmd&ﬁvmmag the

phar maceut i 0Si,t | . 10 t hat ta.ns an.a t of peutic
agent, in tsﬁ&%f&%f]béﬁg‘%vﬂggglcggw nllf@)‘élgza oY gg##éﬂ/m(?rsﬂﬁm itable for
a singlie ordleagdBating! Pahind Whef: AE AR cthdr IRIPREELD, ffaBfdunt of P ARG | Y

one dose unit, or a small plurality up to about 4) of dose units, provides

. suffici dnteacihelihe fisst amﬂecta@drﬁaqtlons s amount that isdherapeticelly equivalditte t er m

present S artlc I|ed t.o a drug herein enconpasses 15
conposi ti oﬁg a&ﬁ%tdleoo i’% ‘feé?cé’ém?:onsi st essentially of the dr ug

and conposi ti onmS\Mp%ﬁuad isfheméﬂabad;faeﬁﬁﬂ%% gredaMndfRIRAiGEI i B |1 ntimate
m xture with one or nore other ingredien These ot her ingredients can

i ncl ude on@ubmhercwdﬂénqpe’mh% tighibitheis indicated, womprisigganallyor one or
nor e phar macgu accept ahl e. ts he ter
"cont rtl;{sl ed=T mggegr neﬁrg%_ pEEwiits, g‘pﬂﬁaﬁéﬁr}ﬂﬁga‘%re Qg ups ,a

composition of the invention once a day.

Also provided is a method of use of a composition of the invention in
manufacture of a medicament useful in treatment and/or prophylaxis of a COX-2
mediated condition or disorder, in particular such a conditions or disorder where a

20  combination of rapid onset and long duration of therapeutic effect is desired or
required.

Other features of this invention will be in part apparent and in part pointed out
hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 shows in vitro dissolution profiles of four celecoxib capsule

formulations A-D by comparison with a commercial celecoxib capsule.

DETAILED DESCRIPTION OF THE INVENTION
The term “oral administration” herein includes any form of delivery of a
therapeutic agent or a composition thereof to a subject wherein the agent or
30 composition is placed in the mouth of the subject, whether or not the agent or

composition is swallowed. Thus “oral administration™ includes buccal and sublingual

15




"tined-release", “pul se-rel ease”, "sustained-release" and

"extended-rel ease” in relation to particles or fornul ations hereanqugzmu
meani ngs _as accorded in the above- C|ted ref er ences. SU|tabIe rocesses for
prepar i nty GHA7 m%ontrolled rel ease”, "slow release” " pr &G, 4158| ease”
“tinmed-rel ease”, "pul se-rel ease” sustained reIease .25 or

"extended-rgl ease’ _parti ISI eco usefu I n_conposi tions of
t he preseﬁF |a@§%9¥8ha ﬁL'ud@‘ XhoLS ‘ég§3Phg%8§ PgQWH@POSPHdggBXp?ﬁé“
above-ci t edpdref&rtﬁag&&omta@teat ﬁé&hn&ﬁ%ﬁh@ﬂﬁ%outﬁeés%bﬂaé{ﬁaﬂ§mﬁéﬁ’ dYAshaRCce,

not itself a therapéutic agent, used as a carrier or vehicle for deliVery
of a therapdenmaendgelon. to a subject or added to a pharnaceutica

i sper i o, di ssBGESrEH oAl SelerablE i aians Puteblecion ora aqmumeiioper i (
or factlg tate § onmh Apetercin U8B hedbalti MBI R thacfr dngas ot ©

o

article such as a ule or tablet suil
Exci pi ent s administered dfcludey amynanfpafiéntdf 3ithédSex ABd ofhPige) addblso includes

PCTI USOCQ' 34754 il lustration and not limtation, diluents, disintegrants,

bi ndi ng age#¥snonkumaniapkaal, paaeulariya dgmasts orrompesion animpk ilnsimtvelyai dant s,
substances ngdgé%orgs%sk or counteract a disagreeable taste or odor,
flavors, dyes; 9 agrances, and substances added to inprove appearance of

the conposi tion. The % tdREMmiTUREER Mdadb b poRRHGR aRMRacetitichl dodipsRidae to a
phar maceutical conposition that conprises several conponents neans that

t he corffo neﬂiltﬁtcmt@ns sw fnpwntarfial therapeusig agemthin the preésemt wdaaﬂe@lﬂqﬁi@m s are

Wbt ho. ST Bl SitgBlher o ibelr. Rl AeiniRei BURE ke LERRPR T ne
present | nv;ny?wan oi!:QdSEH'(Hﬁt, ofa SRA! P mﬂn;%uzpt@tﬂom dﬁbf&@&%ﬂt@ PIeviged A LS.

Each dose u conprises a selective CO i nhi bitory drug of | ow wat er
sol ubi | i ty, sufficigst zmeunteff thergenttoxeswltiin the dasired affectt i cal |y ef fective total

anount of about t, abou.t 8 artit d bet en two fractions
each of about 10%%5{%5l &’B‘E?S‘P Iﬂéﬁﬁgrﬁ;‘%ﬁl"geg‘%?ﬂ a rewpéllcgmpﬁg Yrug is
ot her tjzan &ﬁhﬁ%&wﬁ&ﬁn@i@éﬂﬂdﬁn&&%&ﬁﬁﬂedﬁmﬁﬁ?%ﬁﬁe A ahlir st and 15

second fractions is an anount that is therapeutically equivalent to about
10 ng to a@mposm@@lsrv@:mmded sﬂxd)pamclﬁmqmaiseitm&ugﬁnmmmtnMMWlﬂaonprl se
one or nore oraII |veg8$ ‘#ﬁ ﬁagﬁdoselunlt conprises the
drug in a t‘f’l'(’éef%f"plel % 1I"'Bt‘,st Em.pgqe 160t qan IRGINde.png e XagYey i+ 5y
to about 10gRrdfutidBEetdbtBérthaling dbPMid/dbnEhrinford pabtmake@fically acceptable .

excxplcnts

20 The terms “controlled-release”, “slow-release”, “programmed-release”,

¥ & » &

“timed-release”, “pulse-release™, “sustained-release” and “extended-release™ in

rejation to particles or formulations herein have meanings as accorded in the above-

7 &4

cited references. Swtable processes for preparing such “controlled-release”, “slow-

3% &L,

release”, “programmed-release”, “timed-release”, “pulse-release”, “sustained-release”

25 or “extended-release” particles comprising celecoxib useful in compositions of the
present invention include those disclosed for other drugs in the above-cited references.

The term “excipient” herein means any substance, not itself a therapeutic
agent, used as a carrier or vehicle for delivery of a therapeutic agent to a subject or
added to a pharmaceutical composition to improve its bandling, storage,
30  disintegration, dispersion, dissolution, release or organoleptic properties or to permit

or facilitate formation of a dose unit of the composition into a discrete article such as a

capsule or tablet suitable for oral administration. Excipients can include, by way of
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20 ng. It wll be understood that a therapeutically effective anmount of a
selective COX-2 inhibitory drug for a subject is dependent inter ﬁhlﬂ, oia

t he body weight of the subject. Where the drug is celecoxib and t G 2004
subj ect wo@/mstosl d or a snall aninmal (e.g., a dog)), forperasR/sIsaAn
amount of celecoxib relatively lowin the preferred range of 25 about 10 ng
to about 1000 ng is likely to provide blood serum concentrations

consi st ent illhstretivhend petitimitation,elihients ndisistegiiings; birding spehfscadhesivegn adul t

human or a large animal (e.qg., .a hor , achi evenment .of such bl ood serum
concentrati %ﬁgngpgexg% Ipﬁbﬁi‘?rﬁ’glﬁ{’%cqqt% gﬁ%‘?} spiaaiceeadsisd do mask or eQmeRrdli ng a
relatively g4: AR OXJeb - séﬁ{!gpﬁhd
therapeutic%?lﬁ%géagpectl\g/grgﬁ%rd%? b%f;” @gge%%qi{%%%ea?q%ﬂ ose unle?t?n a

- conposi ti oninfgirotdwppeatscnsf the compobsitions typically about 50 ng to about 400

ny. Especially preferred anmobunts of cel ecoxib per dose unit are about 100
ng to &about 200Thgtermposuksianisily hamegencons’ with seferepenito awimmpcentivalz 3 AUG

- 2004 WO 01/45706. 4 her sel ecti X-2 inhibitory drugs,
an amount - GrORABIER et SOPeA 5SSl oShuBRiond Sy et o

t her apeut i calffiviefily 8aiddwach @iat sndividdaledpobéds Sicaidt Yreséll @s aisbrend 1ap@s dose

unit is in a range providing therapeutic equivalence to celecoxib in the

dose rangesandniti nottfenn conneatratien gradisotsevitisn the eomepositisadi nent, the first

fraction of the drug in a co sition.of the ..invention, which is the
fraction provi diﬂav%ﬂ‘i‘é‘a%‘%‘i"é‘ COHpEsItpnS 3r°ﬁ°5dﬁ‘£gtf’c}ﬂ7ﬁ’ﬁémb‘évrcf‘ P es having a

D50 pary ¢l GonShrisd o P rid?e Brallittiverable ddSchuiitse TEch Bbie WAVEdhrisedRO0

particle size less than about 5 pm In another enbodi nent, the
i medi at e- r selestive (2X-2i iphibitohpdg of RSO water selubidity, Glhsstatvély selecdrab iabout |

Typically in thi di bst i al L1 th ticl
ot ¢4 etBpb ety SHRREH T SR bl dnlmae phaiE P, Shiendl o
l'ongest  di pRASLPAvPfraddbiis RAEH 6C4HR%1 10 AgtH SHoR ALt BSdestiMeddicndncan be

present alone or in intimate mxture with one or nore excipients. The
ef f ect s on Phzratthe alnigistother ghapesl ¢dozid, the aneint ofithe darg incheh of the firstamit he 15

m croparticle r e.(greater t 1 pmdianmeter) 1o, the nanoparticle range
s gendral | SFoonf eI oh eopU tishs FREPERGTALY SaplRlent SAPAECT e Ugs.
According t ghduf 200 hES HelecbRivention, a sel ective COX-2 inhibitory drug of

| ow water solubility, illustratively celecoxib, in nanoparticulate form
exhi bi ts hi gher Ceompgsitionshibthedanvehtrax cempriissrorsiromare ordlytielivearablerdeshol d

concentrati o Baln g S Borpriichs e Shg LR Bletireii S deREAV SO tht is

preferably about 5 mg to about 1000 mg, more preferably about 10 mg to about 1000

20 mg.

It will be understood that a therapeutically effective amount of a selek_:tive

COX-2 inhibitory drug for a subject is dependent inter alia on the body weight of the
subject. Where the drmg is celecoxib and the subject is a child or a small animal (e.g.,
a dog), for example, an amount of celecoxib relatively low in the preferred range of

25  about 10 mg to about 1000 mg is likely to provide blood serum concentrations
consistent with therapeutic effectiveness. Where the subject is an adult human or a
large animal (e.g., a horse), achievement of such blood serum concentrations of
celecoxib are likely to require dose units containing a relatively greater amount of
celecoxib. For an adult human, a therapeutically effective amount of celecoxib per

30  dose unit in a composition of the present invention is typically about 50 mg to about
400 mg. Especially preferred amounts of celecoxib per dose unit are about 100 mg to
about 200 mg, for example about 100 mg or about 200 mg.
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20 Dyc particle size greater than about 5 pm Considering only the :
nanoparticul ate conponent of a conposition of this enbodinent of thé AUS 200t
i nvention, average particle size is preferably about 100 nmto about 900
nm for MAM#E%bout 200 run to about 400 nm or about SEEHUR3E7Hbout
900 nm The drug can be - in crystalline or anmorphous formin the

nanoparticles. 23 Processes f eparing nanoparticles,that invo]ve
mlling or gri nd?‘ﬂrgo'g e@&PV?/gOBE'é\}&Hé‘t?&éﬂﬂg%gn F‘HIOBPQI‘%@';‘FI qrd*olq?

wher eas pr Sehthd | WAl 9 O, pically

provi de thg&grug |%ﬁggﬁ??€%%%%;%%%bgﬁg g%%fgg@%eﬁft%} H#é‘n%b‘é%t I cles of the
drug have aPmifierhblggcthenadicduyi per dogenmtit isdd aoatgopronidinethatapeatieedquiedlende. tol n
anot her enbodi nent, nanoparticles of  the d_r;& are 30 contained in a matrix
formed by at§lepoxitin thpdesedppggsindicated immediatglyabgvesent and nost preferably

I ncl ud i: ' . h | ubl
i uent “or et 11 RooRS et e T alol et g indEsubal BB orR 1 ©
di 550l ut i ONipREnfidie whitltis e BadiohRoviaRi MEhS4Y IR PRTh USPRIGE 4 when the

conposition is ingested. Preferably both a water sol uble diluent and a
wet ti ng agepartigies also partietsraget lesd than aloord 5 rapdprefevably baving a Dgo
essential ly_ of. sel.ectjve .COX2-2 inhibitory drug of |low water solubility
can be pre %ﬁé%&?‘ﬁi%?@“ﬁﬁﬁrocess 5 previously applied to

preparation of Ofg{otiRQRHB6ANELR] the BhivelitelfeldSe i tIRRIDAE b THYpakRld or m
| ustratively °disclosed for

Sui t abl e processes, wthout restriction, are il
such otlfer sizeidgss thantaheutdyome Typicelly nethes enbabmehisuhstantigly asbhtbedianticles t he
first fraction of the selectj.ye X- 2_.i,.nhi bi tor drug .in a, conposition of

Lhe | nvent | R SAIPRAERCIS L S04 BEFISR OB LATE IS e D the IpngERioase. 1's i n
sol ution i ng; | % ; ldl’l%;@ ycol, for
exanpl e polglg%eﬁglafelg gléﬁﬁkﬁaﬁgﬁgﬁﬁg{ﬁ’rgge Iagcuel%g%?giﬂé) tQ%I(-) about 400
(PEG 400), imtisnatemixthirewith boe bemaresaxicipadzite sol vent, either alone or in

m xture with vvai,gr. IIIustﬁativeI_ ,.a mxture_of 2 parts PEG 400 to | part
wat er has been f GRAEHEES opE FUGRIPDERES BEEdueigR PaHIcle sipe fromethey er abl e

cel ecoxisb sQk UL éﬁg%g%eg t Jcﬁa:ﬁ ' b ra?%b #
adm ni ?t%re@@#@gﬂeve - 2&|rn | bﬁh'%gry ?qu?%éﬁggﬁg% ri%ggkﬁg?’t s
hi gher Cm wipaedictablErfonaay partisidardreg of class ¢fodrhgs. eAbairdingdo dlenpresmt on t han
the same drug in other qra dmi.ni stered fornms so far..eval uated. Although
a sel ecti veUBRM A FB‘FY%%?&%%S}@&% O{JHWWQHH egﬁqsgagvelgubj ect
i n bul'k 1 qgdghokfl, # nhdopaftitufd Rl hilier R1,SS SRSEE T, Ridsr@duf €d unit

dose

time to threshold concentration than the same drug in microparticulate form having a

20 Dy pariicle size greater than about 5 pm.

Considering only the nanoparticulate component of a composition of this
embodiment of the invention, average particle size is preferably about 100 nm to
about 900 nm, for example about 200 nm to‘about 400 nm, or about 500 nm to about
900 nm. The drug can be in crystalline or amorphous form in the nanoparticles.

25  Processes for preparing nanoparticles that involve milling or grinding typically
provide the drug in crystalline form, whereas processes that involve precipitation from
solution typically provide the drug in amorphous form.

In one embodiment, nanoparticles of the drug have a surface modifying agent -
adsorbed on the surface thereof. In another embodiment, nanoparticles of the drug are

30 contained in a matrix formed by a polymer. Preferably excipients are present and
most preferably include a water soluble diluent or wetting agent. Such a water soluble

diluent or wetting agent is believed to assist in dispersion and dissolution of the drug
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20 form for exanple as a soft capsule. Optionally a pharmaceutically
acceptabl e gelling agent can be added to the solution to forma gel 29
Softgels or gelcaps, which are soft capsules containing a gel, are AUG 2004
t her ef orwOsnaissa6l e dosage forns for conpositions of the paygRbI/SHIs4 When
adm nistered orally to a fasting adult human, a 100 ng dose unit of a 25
conposition of the invention preferably exhibits a T. of less than about
1.5 h, nor é&vheprthe epmpositipeisingdsted. Foefetably bothadvarasiolyble ifuailayd hess t han
about 0.75 h,.and a Cn~. of at |east about 100 ng/m, nore preferably at
| east about™SWRE M PRSSBtal Iy a cel ecoxib conposition of the invention
provi des a bl oo rati ot X . out 50
ng/mM wthin 30%@8’?@%&8 ?&%ﬁgﬁn%ﬁ%%ﬁ%sgﬁﬂégg og%esgltg?ﬂr“ge?@%{ra?%osi tions
- achi eve suadhhibitanyndregiof hiv water solability ¢4n se @repdrbd Gtdordiag to by procear |y rise
in bl oog serum concentration i s believed to be associated with the rapid

onset of t HEF% pephadite prepaatips of gthsy peerip water selublegtrugsia present

~ invention. 4 / 34754 | n.addj.ti.on to the
first fractq]ag%&gﬁc'@hgfse e%%gwggﬁ’mgf%‘w’ ,e%h‘fsgﬁh"%lz expl ai ned
above is t hiisclosed dordueh otHee dfifys i BRtabeve-cRedRIGESIeE] ON of the invention

further conprises a second fraction of the drug that is the
cont rol | ed- r el edBanothepgmbedimenk the finsbiactioneaf the sadetiye GO Xeliinhiliitons e,

| se-rel . . 5 _extended..r el fraction, |
Erbod ment 1 i FBpOTGH G R F el st S sabaetooniiiay wspgiatelg
m cropaot i GelasehVinRelutioRda PRériiachRicaily ﬁc&b&%ﬁﬁol&éﬁ%@@@@ﬂ@eﬂgilﬁﬁgbout

Preferably the D90 particle size of this fraction is abolt 25 mTto
200 pm norier grasipde pplygthalsoe glyzsl baving atbanerageGfolecnlarf weighkefighioat 48but 40 m

to about 7 Pr.i nmar rticle enerated for exaople by mJ]ling or
gri ndi ng, J?EE%S&O(%?}(% ibﬁf’?g‘%/l\ngﬁohiaﬂ'@ﬂ?lg???fﬁ?’ r&B’&F(? o WHBr m
secondary aggeeJausrively, & nifture JNEp R PEGRD0UD 3 fartShAEr hAbelS $shdaghei N

refers to size, in the longest dinension, of primary particles, unless the
cont ext derherfassebiliselvgnishase forah erally delivemible eehtcoxfor lhutinso ch@pedingid theor

present, i n t imary 15 m.craqpar.ticl.es. and .excipients.myre

pref er apl y plrg%f]ﬁ%g%%?‘lép MES "l"'eL‘t&fqu?g}?FgB? baig'gt‘&ﬂg“&@[éﬂ?g H?ns‘ﬁﬁf’clw In
anot her  enifosh @RKibits hii@eseg N dhof Tl ARABF sitdMer BitleS hnéth fRP¥orcenBHidl t OT Y
drug is in the formof particles of any convenient size that are

control | ed-then Ggseme dseg)in-otesrozally, admivgtesed:fums eb faswaluataded- r el ease,

pul se-rel ease, s c?ﬁgri']eadé ie%{i\%" EE))P—E inhibitory drug solution can be presented to a

subject in bulk liquid form, it can alternatively be presented in pre-measured unit dose

20  form, for example as a soft capsule. Optionally a pharmaceutically acceptable gelling

agent can be added to the solution to form a gel. Softgels or gelcaps, which are soft
) capsules containing a gel, are therefore suitable dosage forms for compositions of the
invention,
When administered orally to a fasting adult humarn, a 100 mg dose unit of a

25  composition of the invention preferably exhibits a Tray of less than about 1.5 h, more
preferably less than about 1 h and most preferably less than about 0.75 b, and a Cpax
of at least about 100 ng/ml, more preferably at least about 200 ng/ml. Typically a
celecoxib composition of the invention provides a blood serum concentration of
celecoxib of at Jeast about 50 ng/ml within 30 minutes of oral administration;

30  preferred compositions achieve such a concentration in as little as 15 minutes. This
early rise in blood serum concentration is believed to be associated with the rapid

onset of therapeutic effect achieved by compositions of the present invention.
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20 extended-rel ease particles prepared by any process disclosed for Fi%ﬂﬁzmk
I n the above- cited references, such process being adapted as necessary fof
the specific properties of the particular drug. The particles conprising

t he secoMf ‘P‘r’%&’?ﬁpon of the selective COX-2 inhibitory dr REFRESMGsIMonal |y
be dispersed as a suspension in a’liquid diluent. In one 25 enbodi nent of

the invention, the .ticles conpri.sing.the seco ractjon are in _stable
suspension in a ﬂh?‘?‘ﬁé"%& tS‘Fi H‘BPP?WQSE{EW_EV? _&M—me@h@w@w eh dr ug.
This  suspegsdhirdlatifeR ARERIRfE-rBle Y fadtod M Sorfd osiith St th tion
pre-measured dosage form such as soft capsules, optionally as softgels or
gel caps as fhether ¢cdsprisesaseconthfractioarnifithe deoatiatds el gontrolled-felaise, ktbvadul t

human, a 100 dose unit,  of a 30 conposition of the invention preferably
exhi bi ts a TGS Programned-relense, imedhrelease ulssrefeare spstained-release onbout 12 h

and noste pr | easdy - T2 referabl ¥y such as to
mai nt ai n5 a %th%%as%lre%;n% %onceﬁt]rﬁg}?'ly' tgﬁl%gpﬁ? ﬁ]-eghtg‘éﬁ %%’tnpéém%@ﬁ-s? s§%c§ves AUG 2004
WO 01/ 45706COGTFL uiiibitard idrdg initbidphitidles Wving ADQMRIEdE sizh prake tHilinf8but
therapeutic_effect for about 18 h, nmpre preferably for about 24 h,

fol | owi ng a¢fhiwi Freferably theddeo naxtiglp sige ofithis fractinn igabenti2$ pme & ghewki b, t he
TIn i f ecabl h t i ngai | trati f at
st *about SBRPRFE Prefabis BPUCAEHD 8 Bod 0035 ik SIGHIREIM 0 et oapout

18 h, nore fboute$ grabl y for about 24 h, follow ng admnistration. This
mai nt enance of bl ood serum concentration is believed to be associated with
thé | orld® dur at i oRrinfary pastigles,gancratdd foc exampleibyveillidg/orgraiding of by st r at i on of
a single dose of a c osition of the presen invention. In particular, it
s bol | eved Rt ger GORCRINA AL B HPoLoPR Ao SHErERie Al S ar

enabl es a OMREteAmdRUrtRlkiBd Sid el Broif LEEFS o bk, 1B HR BHEGE alifertREPAPI L1 0N
of the invention. One enbodi nent of the invention is a pharmceuti cal
conposi t i onpmmAHasticlgs, wikss the cnmiext demhhds atberwise: abl e dose units, each

conprising a first fraction.of a selectjve COX-2 inhibitory drug,
preferably cel ecgﬁfﬁ?gﬁ’rf’xfm aeasteat ?‘tptﬂrﬁf'?sﬁn“ﬁ#_‘eaﬂﬂﬂg‘iy of about 10
My to Bout m@Spdilicled RAld thed eRFichfsadre Prefefably e 9&&9&1@%{@% &
rel ease, slowrelease, progranmmed-release, tirned-release, pulse-release,
sust ai ned- r ¥kingagent aphioinded-r el ease formin an anount of about. 10 ng to

bout 400 , thi It i di [ . } pi.strati f
100 about 4°dosth SnifeEodiExh e sptontacoRt the spledive O A im0
ng/ m, (b) @nbiish the bk 6§Mﬁ@les%@9§3€gc§1{rv?z;ﬂ2eﬁf‘sﬁt9fha¥B%%H@bﬁédgrcﬁ:fagém no .

| onger than about 30 m nutes and (c
slow-release, programmed-release, timed-release, pulse-release, sustained-release or -

20  extended-release particles prepared by any process disclosed for drugs in the above-
cited references, such process being adapted as necessary for the specific properties of
the particular drug.

The particles comprising the second fraction of the selective COX-2 inhibitory
drug can optionally be dispersed as a suspension in a liquid diluent. In one

25  embodiment of the invention, the particles comprising the s'econd fraction are in stable
suspension in a matrix solution comprising the first fraction of the drug. This
suspension can be presented as a bulk liquid or can be in a pre-measured dosage form
such as soft capsules, optionally as softgels or gelcaps as described above.

‘When administered orally to a fasting adult hurnan, 2 100 mg dose unit of a

30  composition of the invention preferably exhibits a Ty, of at least about 9 h, more

preferably at least about 12 h and most preferably at least about 15 h. The Ty is

preferably such as to maintain a blood serum concentration of the selective COX-2

20




20 l-onger than about 9 h. A preferred cel ecoxib conposition provi cﬁ; U[ﬁ?@?
a single admnistration of I to about 4 dose units to a subject, ¥ 3" .
greater than about 200 ng/m, (b) a T. shorter than about ] es,
pref er abMP ¥{#3f%er t han about 60 minutes, (c) a bl ood se’r’ﬁﬁ&é@%% ration
of at least 50 ng/m, preferably at |east 100 ng/m, within about 25 15
m nutes after_ such admnistration, and (d) a TFrz such_ that bl ood serum

concentrat i gahove thedbirshald faxherapewicosfiscs fanpbaw B MBat 100

tajoay
i i st at RRrE e 2P bt TR ph i AR B4 chaoBle BekBhame s 4

decline to acdlewuxite\ted T RiptéteRblysfiRhiaks Yo afalifdin2%160d debilh @Bhdegtration of at
adm nistration, in other words that the conposition provide a clearance

" time 30 for lenst aboutS®ngsilsmere prafersbly atleasi-abeyt 188mgfmk forabpuinl 8 In metef er r ed

naet of 1 nePRRBRDoTARM o2 by RN RE b Eischtton, ThE Brib@eRlR rBRofist, .
effect 21 2 gy {ddG2Ris b\éﬁ%&h/téﬁgﬁso%géwmﬁéd%ﬁabﬁggﬁe%?eﬁﬁc etféctr

oral adm nistration thereof to a subject having a COX-2 ed disorder.
A parti cul ar hshigvedftororebladmingstration ofia binglet duse b? a sompositoen efithepresed drug in
an inmmedi ate-rel ease form and.tgééeseg nd foraction of e drug in a

pul se-r el easBVEBHPR B patteularsftds believe glmtglgsmmqt?@na? Bt)b 28 h to about
12 h after adgd b isQhat ohifbles®s GRIERLEA} s @flintshralién @ phiiférrdd ¥ for
treatnment of conditions such as osteoarthritis. For é&xanple,

admi ni sttt i compbsitiomsdofahe dtvpason.i on at bedti me provi des rapi d onset of
pain relief and enables pain-free sleep, and.the pul?sﬂ?-rel ease

characteristic i s Qnefgabadimens of thejnverbinnisiaphampaceBical FOMBPTTHEULPTISIBE The
wei ght ratio ' ofelaTs i) t O 4ol :
corrgosi't I on o%% 0{%§r%é1{\?§%td%g‘r’1&%@eagout T.’ ﬁ%ﬁtdgﬂ%l?g%gt{%s 1, prog?graabl y about
1: 5 to about s@edtivef ODX-2 irhiljitoey dhm preferdblyrceleboxib, ih:ithmddaatentleasn dorm wer

literature relating to nangparticul ate drug conpositjions aches.that, in
general , the2Bgagougtofahouy} @%@59@@0@5@5%%%%“i°§31%dc}“6&%/ant age
15 in speed L | ' %‘tﬂf‘% } il R yhage, -
benefit, ia%bt g%?le uprggagé,gﬁg%éﬁﬁ{:&r‘? tio Od %ﬁagée’ggﬁn%%, at’%lmegast t he

f ol | owi ng pakesthidedrelpmsar exeddal-iadense forpaint ancineoumit aBationt b mgto4boutvilor

smal | er. Above-cjted U. S.. Patent. No. 5, 145, 684. . _Abo.ve-ﬂt edb U. § Pat ent
No. 5,298, 26Mm8g, this composition providing, upon a single administration of 1 to about 4 dose

units to 2 subject, (a) a Cyax greater than about 100 ng/ml, (b) a time to threshold
concentration for therapeutic effect no longer than about 30 minutes and (¢) 2 i
20  longer than about 9 h.

A preferred celecoxib composition provides, upon a single administration of 1
to about 4 dose units to a subject, (a) a Cmax greater than about 200 ng/ml, (b) 2 Trax
shorter than about 90 minutes, preferably shorter than about 60 minutes, (c) a blood
serum concentration of at least 50 ng/ml, preferably at least 100 ng/ml, within about

25 15 minutes after such administration, and (d) a Ty, such that blood serum
concentration remains above about 50 ng/ml, preferably above about 100 ng/ml, for at
least 18 h, preferably for about 24 h, after such administration. It is preferred that the
blood serum concentration should decline to a low level around or shortly after 24 h
following administration, in other words that the composition provide a clearance time

30 for the drug consistent with once-a-day administration.

A preferred composition has pharmacokinetic properties sufficient to provide
rapid onset of therapeutic effect within about 1 h, and a duration of therapeutic effect
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20 Above-cited U. S. Patent No. 5,302,401. Above-cited U. S. Patent gch'll ;
5,336,507. Above-cited U S. Patent No. 5,340,564. Above-cited U S. E’azp%nt
No. 5, 34BWaopr45706\bove-cited U. S. Patent No. 5, 352,459. 25 pdhovewgiised U. S.
Pat ent No. 5, 429,824. Above-cited. U S. Patent No. 5,503,723. Above-cited
U. S. Patent %9 5,510, 118. Above-cited U S. Patent No. 5, 534, 270.

Above- ci t edofizbgut i“ahe#ﬁer e admamstratpn. theyeofed mbirict bavitg 8. CO%ixmedibied

5,573, 783. A@r(aglg cited U S. Patent No. 5,585,108. Above-cited U S. Patent
No. 5,591, 4%18 2 3 AUG 2004 WO 01/ 45706 PCTI US00/ 34754 Above-cited U. S.
Patent No. 5, 662A8%tc u]ﬁﬂ?ﬁgf ner al ,
however, the smaller the rug&{)eg?'??iglogmgﬁgggﬂ{e fg@tnﬁn%éﬁgrl ﬁ%é%rélgglrlg&m l'1ing
time, ener gl}maﬁliaﬂea'bbﬁst: Hrmeagdithestcond fracithmoe thée drugainta pilesrelvase form

T oS it elzat %ftﬁ?te{%sa%a%éﬁiieﬁé{ll&ﬁ%#ws e ?éo"cess Thie.
expensi ve aggn, &.’Rﬂfnlb Fs@%b Sur%]??'m S eﬁ{bfc%ﬂﬁf&f?héééuéhha%”o Qflits.

nano- si zed drug particle have di scovered a

sel ecti ve (B¢-&amph, bilministration®f sacnp csaipositiomstbedtm previdss ra@i@éﬁﬂﬁ'of
partlcle si ze of %ﬁp@t 0.45 mto about 5 m 10 (referred to herein as a
‘peri-mecr d??mf"éﬁe enabies - e sleen. and theaulescrelesise shasaeteristia ivsimeddo

bi oavail a Qﬁ@! o that of a conparative conposition
havi ng a wellgght average parlﬁénge Si2& of about 0.2 mto about 0.4 pm as

measur @0 in Vi t The weipht Aitiviof the TRetaxhE bed@nﬁrmnéﬂbﬂﬂieﬂirhg'ihﬁ%ﬁbés’?&od ess
mlling tinme and energy than the fornulation conprising smalle

nanopart i c|%fsthmmn§ow|a@ﬁm bl’%i‘h@@%é@ i preéerahlly agputel :f to abaut 5; 12&1} 4 m
range. It é‘a‘hﬂﬁéhﬁ({mﬁﬂn gg iﬁd that certain advantages in addition to
abl'e™ W

cost saving ar peri-mcron as opposed to smaller particle

si zes. For exanpPatentiand oftier lidratarSreding o Hhhdpartidulie BAS édiﬁﬁo%lﬁd%?d to
aggl onerate or fail to disperse in the gastrointestinal fluid, the

siightly | dF¥des ftin gengraly thssmaller the drugpastinletsize, thergreaterdis the advantage
15  in speed of onset of therapeutic effect, or other pharmacodynamic benefit, obtained

‘upon oral administration. For example, at least the following patents propose
reduction of particle size to about 400 nm or smallér.
Above-cited U.S. Patent No. 5,145,684.
Above-cited U.S. Patent No. 5,298,262.
20 Above-cited U.S. Patent No. 5,302,401.
Above-cited U.S. Patent No. 5,336,507.
Above-cited U.S. Patent No. 5,340,564,
Above-cited U.S. Patent No. 5,346,702.
Above-cited U.S. Patent No. 5,352,459.
25 Above-cited U.S. Patent No. 5,429,824.
Above-cited U.S. Patent No. 5,503,723.
Above-cited U.S. Patent No. 5,510,118.
Above-cited U.S. Patent No. 5,534,270,
Above-cited U.S. Patent No. 5,552,160.
30 Above-cited U.S. Patent No. 5,573,783.
Above-cited U.S. Patent No. 5,585,108.
Above-cited U.S. Patent No. 5,591,456.
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20 di spersion. Accordingly, in a particularly preferred enbodi msz% l(j)f mbe
present invention, the inmmediate-release fraction of the sel ecti 8 12

inhibitory drug is present in solid particles having a D50 particle size
of aboutWw@.¥B536ém to about 5 pm the i mredi ate-rel ease fPETAISOI34T50VI di ng
at least a substantially simlar Chrax and/or at 25 nobst a substantially

simlar Trmax by conparison with an otherwise simlar conposition having an
i mredi at e- r el easdbIVedieddhSyRatentNe06%883.cl e size of less than 0.4 pm

and/ or provi di ”%@o&-&?eh%‘.%ﬁ#ﬁh% ﬁﬁ&%ﬁmx and/ or a substantially

shorter T. by conparison an otherwiseé simlar conposition having an

i mredi ate rel edngehedt homevey the shalePitpairhy phidick size, tii@6re gritdinglol0 pm 30
I n one aspect_ of this enbodi nent, the i nmedi ate-rel ease fraction has a D25
particl e similing timgoenergy arsl labargs wemired 1o pradupe tegattidles apduoasesmertisl e si ze

f ab 0, 45 baut 1.m. f | t 0.5 mto. t 0.9 23
2 3 Aucs2004° B AR dbss et & R HRGRRS . TR e b Mg et on can
be a subst apiicled é&e'%@iﬁmﬁghﬁﬁcﬁﬁ%@}@exﬂ&ﬁ% ahie RibafirdeRiVel to prodice iR

granular solid or a'liquid, or it can be’in the formof discrete articles
such as cappuntly than laggdr oano-siachdogmarticlesng a single dose unit. In a

conposition that_.is .a substanti all ho enequs. fl e ss, .single 5
oot o o0 Bl ve Bvs dsrdveriel Bt Aty 2T OR AP LIRERR Soenas o i g
doss . . _ ! jtiorh

evice SU%D%%S&&%%ngﬁgﬂa lg%iﬂ't%lé L&%Pé%m&%ﬁﬁgh?%dﬁ% pnRut are

not limted to, powdersS and granu ternatively, | owabl’'e mass can
be a fll0i d Eefeped s oreinss adpadmibrn” damwmdatiémant paracle sizey extiibis ensepensi on,

use of a wettin ent, ch as o].ysorhate 80_.is |likel.y to be.beneficial.
A suspensi e g B aﬁl@%ﬁ%&ﬂ%@hﬁ@%ﬁﬁ@%# ﬁsmapﬂa%cwa%saa% i cul ate
and/ or m crigRa{d i L4 b Qe : ' ;
particul ate dr L%é %@E?%@%%%qgﬁgsb %?iq%ﬁb@%t(gig%;\%ﬁllf%%mas an
al cohol , prefreraalliy vievhdhe perind clondoimhilpties sequired lessiniNing dimpr darelesnergy

il Co. T 630 bie Pretionsd Soions Foklerdgpeciten i veahtaviras TR | n
e 15, S bSOt | 112 Comounds @ sl esso T e
i ncor por at ed her Biimfilsther edreemapleted thit Serthiatagvantbiges ib 28d46ipA 9d cosd siRdng are& Li .
gé ISt . Pgt eglt qutgi'nal?l’e?{n%(t)ﬁ 1345:?1"1;%11}1'ccl)'011|\k§a).~3r g]?pr})se toasl,mallelgp%tic eastizeer:];t. Flgcr) 'exaihp 2? in790 to :
situations where ultra-fine particles tend to agglomerate or fail to disperse in the
gastrointestinal fiuid, the slightly larger peri-micron particles can exhibit enhanced
20  dispersion.
Accordingly, in a particularly preferred embodiment of the present invention,
the immediate-release fraction of the selective COX-2 inhibitory drug is present in
solid particles having a Dsq particle size of about 0.45 um to about 5 pum, the
immediate-release fraction providing at least a substantially similar C,,,c and/or at
25  most a substantially similar Tmax by comparison with an otherwise similar
composition baving an immediate-release fraction with a Dsg particle size of less than
0.4 pm, and/or providing a substantially greater C,.x and/or a substantially shorter
Tmax by comparison with an otherwise similar composition having an immediate
release fraction with a D particle size larger than 1.0 pm.
30 In one aspect of this embodiment, the immediate-release fraction has a Dos
particle size of about 0.45 pm to about 1 pm, preferably a Dsp particle size of about

0.45 pm to about 1 um, for example about 0.5 pm to about 0.9 pm.
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20 U. S. Patent No. 5,401,765 to Lee. U S. Patent No. 5, 418, 254 to}\SLﬁ)EglUﬁ
Reitz- U S. Patent No. 5,420,343 to Koszyk & Weier. U S. Patent

5,434, 190 ®1/45%¢ €y & Rogier. U S. Patent No. 5,436,265 tgp1RId -,gg al. 25
Above-cited U. S. Patent No. 5,466,823. U S. Patent No. 5,474,99

Ducharne et al. U S. Patent No. 5,475,018 to Lee & Bertenshaw U S.

Pat ent No. 5, 486AX¥egositice@feke ﬁlhrenﬁén&anl%&tﬁmibsﬂﬁnal@ Eé:ﬁn@&goﬁsmdv%blcet al .
30 U S. Patent No. 5,521,213 to Prasit et al. US. Patent No. 5,536,752 to

Ducbar me etMa§s suchjasa ppeiicuiate sperapulsnspligor a liquid.omiit ean hetinghe fopn of 3 AUG

2004 WO 01/ / No. 5.547,9 o Tall t al.
U.S. Pat ent‘ﬂ%%?‘%gy%%g agﬂ%j’é#"?‘ i Bitn E8prasintgd smble des UBItEEY 490 t o
Gauthier et al. Inh Smpaifes thhbis 225ubSaathll KonsRuEHAIISY bk a§s WnSle_Pat ent
No. 5,593,992 to Adans et al. U S. Patent No. . 596, 008 to Leé. S

Patent Mo dpsgmnite are m@asumblwteanableuus&g Patitable Ndumﬁu'ﬂtﬂncazﬁtﬁng dm@gay & Li.
" A i a1 T
L Y
U S. Pat entddSImbﬁ, fﬁﬁ&ﬁ.lli]lpnepaﬂmg sueh astmispansionuse ofRpivetting Mgent Suéhvay, 510 to
{4 gagl fLarR Ie Ié:xiymc 80 I1:.s eerllfr to be beSDe%Z:LI.?)}Fsutsl())enlﬁ%% cl?ajn%e p?gl}a?erg b:,rl\lc(ljlspe?su?é3 1842
10 the drug in nanoparticulate and/or microparticulate form in the liquid phase;
alternatively the particulate drug can be precipitated from solution in a solvent such as -
an alcohol, preferably ethanol. The liquid phase preferably comprises a palatable
vehicle such as water, syrup or fruit juice, for example apple juice.
The selective COX-2 inhibitory dmg can be any such drug known in the art,
15  including without limitation compounds disclosed in the patents and publications
listed below, each of which is individually incorporated herein by reference.
U.S. Patent No. 5,344,991 to Reitz & Li.
U.S. Patent No. 5,380,738 to Norman et al.
U.S. Patent No. 5,393,790 to Reitz et al.
20 U.S. Patent No. 5,401,765 to Lee.
U.S. Patent No. 5,418,254 to Huang & Reitz.
U.S. Patent No. 5,420,343 to Koszyk & Weier.
U.S. Patent No. 5,434,178 to Talley & Rogier.
U.S. Patent No. 5,436,265 to Black et al,
25 Above-cited U.S. Patent No. 5,466,823.
U.S. Patent No. 5,474,995 to Ducharme et al.
U.S. Patent No. 5,475,018 to Lee & Bertenshaw.
U.S. Patent No. 5,486,534 to Lee et al.
U.S. Patent No. 5,510,368 to Lau et al.
30 U.S. Patent No. 5,521,213 to Prasit et al.
U.S. Patent No. 5,536,752 to Ducharme et al.
U.S. Patent No. 5,543,297 to Cromlish et al
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20 U.S. Patent No. 5,686,460 to Nicolal et al. U S. Patent No. 5,686,470
to Wier et al. U S. Patent No. 5,696,143 to-Talley et al. U. S‘Z'Patlﬁaﬂﬁﬂft
No. 5,710,140 to Ducharnme et al. U S. Patent No. 5,716,955 to Adans et al.
25 U. S. Wweategnatoblo. 5,723,485 to Gingor & Teulon. U S. Patewsoedirss
5,739,166 to Reitz et al. U S. Patent No. 5,741,798 to Lazer et al. U S.
Patent No. 5,756,499 to Adans et al. U S. Patent No. 5,756,529 to |Isakson &
Tal l ey. 30 U. SU.BaPsedt Np.5,547[98 @oVallay dkiabft et al U S. Patent No.

5,783,597 to Be e at.ent No..,5, 789,413 to Black et al. 25
WD 01/ 45706 U. seéga?@ﬁ’?‘%f’r%%g% @guf%rﬂrféb?%u & Teulon. U.S. Patent No.
5,817,700 to Du ’éﬁ’th: ,911 to Failli et al. U S.
Pat ent No. 5, 843?5;4?1%1119‘(55%552;?% Vg égﬁﬁps- Patent No. 5,859,036 to

. Sartori et al. WS, PRahedb. 3;[685 SOzBﬁﬂDéﬁxﬂomcbem.be et al. U S Patent No.

5,866,596 to Sartori & Teul Patent No. 5,869,524 to Failli. U.S.
Patent Ro. 5, 866J§sba¥atb&aaﬁr§9%99%f°f\d&msgtg Patent No. 5,883,267 to

. Rossen et al. 3to zZhi et al. U S. Patent No.
00525 742 to B S BehfNb Sos fefrrrecs 12 oh0 oL adams & Gor gi pati .
U. S. Patent No. 6;8932&5918015),66@25§th§1135¢11.'15 U S. Patent No. 5,935,990 to

Khanna et al. U S Patent No. 5,6945,539 to Haruta et al. U S Patent No.
5,958,978 to YarldSaRitentNad 3,604.26) torgnané INe. 5, 968,958 to Guay et al. U.S.

Patent No. 5,972,950 to NiC T U S Patent No. 5,973,191 to
Marnett & Kal gat ggatentlblo §15?64§8toeﬂ1poﬂyet29

10 U.S. Patent No. 5,616,601 to Khanna et al.
U.S. Patent No. 5,620,999 to Weier et al.
Above-cited U.S. Patent No. 5,633,272,
1.S. Patent No. 5,639,780 to Lau et al.
U.S. Patent No. 5,643,933 to Talley et al.
15 U.S. Patent No. 5,658,903 to Adams ef al.
U.S. Patent No. 5,668,161 to Talley et al.
U.S. Patent No. 5,670,510 to Huang & Reitz.
U.S. Patent No. 5,677,318 to Laun.
U.S. Patent No. 5,681,842 to Deliania & Gane.
20 1J.S. Patent No. 5,686,460 to Nicolai ef al.
U.S. Patent No. 5,686,470 to Weier et al.
U.S. Patent No. 5,696,143 to Talley et al.
U.S. Patent No. 5,710,140 to Ducharme et al.
1.S. Patent No. 5,716,955 to Adams et al.
25 U.S. Patent No. 5,723,485 to Giingdr & Teulon.
U.S. Patent No. 5,739,166 to Reitz et al.
U.S. Patent No. 5,741,798 to Lazer et al.
U.S. Patent No. 5,756,499 to Adams et al.
U.S. Patent No. 5,756,529 to Isakson & Talley.
30 U.S. Patent No. 5,776,967 to Kreft et al.
U.S. Patent No. 5,783,597 to Beers & Wachter.
U.S. Patent No. 5,789,413 to Black et al.
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U S. Patent No. 5,981,576 to Belley et al. U S. Patent No. 5, 994,'381 to’
Haruta et al. U S. Patent No. 6,002,014 to Haruta et at. U.S. Pat @i A 2004

6, 004, 96@6@,454706& al. 25 U.S. Patent No. 6,005,000 to Ho
Pat ent No. 6,020,343 to Belley et al. U S. Patent No. 6,0gg?f&ﬁ&%mszl o]

& Hagmarm US Patent No. 6,034,256 to Carter et al. U S. Patent No.

6, 040, 319 to Coryey PatenfiNo. 5,807 875t0 Radokii & Neuloh, 040, 450 to Davies et al.
U S. Patent No. 6,046,208 to Adams et al. U S. Patent No. 6,046,217 to
Friesen et al. 26-5 Pateatop5867.009 onPubmrersslpCTf USOQ 34754 U. S. Patent No.

6, 057, 319 to Bl .. 6,063,804 to De Nanteuil et al.

U. S. Patent No. a@%??%%yotg’g&fgﬁf%mﬁgei 'ssauni ere & Broquet. U S

Pat ent No. 6, 071Ug§4>a{éﬁtm853a99¢3t@hﬂqgog‘ﬁwﬁg ent No. 6,077,868 to Cook .
et at. U S Patent No. 6,077,869 to Sui & Wachter. U.S. Patent No.

6, 083,969 to FerUd. é’tatmitNo £1859,086.tceBartni £263/096, 753 t 0 Spohr et al. US.
Patent No. 6, 13 0. 1 nt rnati onal Patent Publication No.
WD 94/ 15932.. ﬁpgﬁ) mt 9>§§i éﬁ% ‘Pé 1 on No. WD 96/ 19469.

| nt er nati onal P | nt ernati onal Patent
Publ i cati on No. ag\g] fﬁgg §k5?2?€%ﬂ%¥ﬁ5ﬁ%ﬁ%§t ent Publication No. WO
96/ 36623. 15 | ntEriPatemndlo. 862624 RuBdillcat i on No. WO 96/ 38418.

| nt ernati onal Patent Publication No. WD 97/03953. |International Patent
Publ i cation No. WA &Fatenydleg5.869.06@tAdamnel alPat ent Publication No. WD

?ztléﬂatal on!alnt er‘;‘ent 13 Ppgga’t%?%’%g PAR@%&@%"@V&BV\D orisrer. 20

U.S. Patent No. 5,892,053 to Zhi et al.
U.S. Patent No. 5,922,742 to Black et al.
U.S. Patent No. 5,929,076 to Adams & Garigipati.
U.S. Patent No. 5,932,598 to Talley et al.
15 U.S. Patent No. 5,935,990 to Khanna et al.
U.S. Patent No. 5,945,539 to Haruta et al.
U.S. Patent No. 5,958,978 to Yamazaki ef al.
U.S. Patent No. 5,968,958 to Guay et al.
U.S. Patent No. 5,972,950 to Nicolai & Teulon.
20 U.S. Patent No. 5,973,191 to Marnett & Kalgutkar.
U.S. Patent No. 5,981,576 to Belley et al.
U.S. Patent No. 5,994,381 to Haruta et al.
U.S. Patent No. 6,002,014 to Haruta et al.
U.S. Patent No. 6,004,960 to Li et al.
25 U.S. Patent No. 6,005,000 to Hopper et al.
U.S. Patent No. 6,020,343 to Belley et al.
U.S. Patent No. 6,020,347 to DeLaszlo & Hagmann.
U.S. Patent No. 6,034,256 to Carter et al.
U.S. Patent No. 6,040,319 to Corley et al.
30 U.S. Patent No. 6,040,450 to Davies et al.
U.S. Patent No. 6,046,208 to Adams et al.
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20 carboxylic acid, nore particularly cel ecoxi b and val decoxi b, and nost
particularly celecoxib. The invention is illustrated herein with

particular reference to celecoxib, and it wll be understood that &@yAUG 2004
ot her saveolmsyme COX-2 inhibitory conmpound of |ow sol ubil pCyuseussesser can,

I f desired, be substituted in whole or in part for celecoxib in 25
conpositions herein described. Conpositions of the invention are useful in
treatment and preyenbihabPaintEibhicatiéii€o  Wye0/36384.s0r ders nedi ated by
COX-2, including but not restricted to disorders 29 WO 01/45706 2 3 AUG
2004 PCT/t| SOQO BuppdancPatentcinpplicaen Ny. 0 A99 83%ati on, pain and/or fever.

Such conpositions_are especi.ally. useful I -inflammatory agents, such

as in treatment oFmé’PF?ﬁf?tF%ﬁl‘Rﬁf’tcﬂu? ©. %ggﬁgggﬂal benefit of having

» signi-ficantly | eSE@Fmﬂtﬁigﬁlﬁgﬁg&m_@gg@ 16@nposi tions of conventional
n

nonst er oi dal anti-1 ammatory drugs (NSAIDs) that |ack selectivity 5 for
COX- 2 ovér COX- 1. Elmoppat Patentl Applicetopbisi § 085 $66f t he i nvention have reduced

potential for gastrointestin toxicity and gastrointestinal iryitatjon
"ncl udi ng upper . GampPEtARLet thhdvenfendtsererr AR IR OF SREPoad haYinE the
potential f S hgﬂﬂngide effects such as reduction in renal function

|l eading to flu ret€nti on and exacerbation of hypertension, reduced
effect on bl eeding tines including iphktbiti
possibly a | essened ability to induf
asthmatic subjects, by conpari §pn I ons of conventional NSAI Ds.
Thus conpositions of the inventy rly useful as an
alternative to conventional where sych N3N Ds are contrai ndi cat ed,
faor exanple in patients with pepticc ul cers, itis, regional enteritis,
ul cerative colitis, diverticulitis or wwth a urrent 15 history of
gastroi ntestinal |esions; gastrointestinal bleéding, coagulation disorders
i ncl udi ng anenmi a such as hypopr ot hr onbi nem a, Rénophh@ia or other bl eeding
probl ens; kidney dj sease; or in patients prior to surgery orlﬁatients

taking ant i wbemgR ds agnetipimremie gy cB nisdyidrogsaor a(a s aliaf gr alkexy gwyp. a

variety t.heiti g 6l sor S 20 i ncl uding. b Lm heunmat oi d
arthri i SRR PRGRS HRBHIR i bucrogen POhAIGRn et v AR 7 bie Thdchfndeial

systeni c | Ups§HER ¥E HTBLR aldtnsaltlining\Wafick@ A6k lof & iffve- bhnfeaiiensl idgohat ar e
useful in treatnment of ‘asthma, bronchitis, menstrual cramps, preterm

| abor, tendi isiumisubstituted ior Fubstifiteceatgine onmere pesitions wishegalhgla, meghylor

halomethyl groups. Preferred such five- to six-membered rings are cyclopentenone,

sa_of platelet 10 function, and

It
ma attacks in aspirin-sensitive

furanone, methylpyrazole, isoxazole and pyridine rings substituted at no more than
15 one position.

Tilustratively, compositions of the invention are suitable for celecoxib,

) deracoxib, valdecoxib, rofecoxib, 5-chloro-3-(4-methylsulfonyi)phenyl-2-(2-methyl-5-
pyridinyl)pyridine, 2-(3,5-diflucrophenyl)-3-[4-(methylsulfonyl)phenyl]-2-
cyclopenten-1-one and (S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-

20 carboxylic acid, more particularly celecoxib and valdecoxib, and most particularly
celecoxib.

The invention is illustrated herein with particular reference to celecoxib, and it
will be understood that any other selective COX-2 inhibitory compound of low
solubility in water can, if desired, be substituted in whole or in part for celecoxib in

25  compositions herein described.
Compositions of the invention are useful in treatment and prevention of a very

wide range of disorders mediated by COX-2, including but not restricted to disorders
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I nfectivity, apoptosis including H V-induced apoptosis, |unbago, liver

di sease 25 including hepatitis, skin-related conditions such as pspgiqﬁﬁiﬁ
eczenm, 4sRgrns, dermatitis and ultraviolet radiati opcﬁlﬁ@&&*pc [Hg
sunburn, and post-operative inflanmation including that 1ol owng

opht hal m ¢ surgery such as cataract surgery or refractive surgery. Such
conposi t i ORgaRERri¥eE by inflaenhbesd, pdRSinar L cﬁje%';&h id 5%,@15; 30

i nfl amrat ory bowel digease, Crﬁgﬂﬁn' S d??égé‘?? Sg@t?lt s,ﬁ(?@??%a Iea%?)wel
syndr one ansefuliasantirinflammatory agentsSoudh asdnpesinentofarthritisysdthahe i n treati ng

inflanmation.in such di seases as 30 2.3 A 2004 WO 01/ 45706 PCT/ .US00/ 34754
m gr ai ne h@gd%@eﬂ@ﬁ?enﬁgr Pﬁﬁﬁwé?s §lggl%wmslg§sul§3m9®i sife que%'gwag?meosam a,
Hodgki n' s i . s arlial ' , ' -

ous orms oul T Eon S AAARY kDG HIRLAfork Sl NSAS all BORKAScuvity.

di seaseSi ndbuGOXy2ravet CODS 15 dh panticular, cofmpiositiotdos] the imeption have wyneidome,
Behcet's syndrone, polynyositis, gingivitis, 5 nephritis, hypersensitivity,
swel | i ng odoteizhfprestesintestingl yoxiey and gagtrpiiestingdderitation mghisingmpner

I schem a, . -] ke, h 0s4.tion e usef in treatmaent o

opht al i ¢ S udilfstibdi eaidh RNRRRE, SRR Soltifafor el ST AR ke s
uvei tis, oGlraduckbf i®phabfimction tka@ingds AuR] fedntibl and ex4dafba@s ofi ssue. 10
Such conpositions are useful in treatment of pul monary inflanmmation, such

as that advpettensien, sedused effact andflesdingtimeningluding inbibitidr ofgilateletnd i n bone
resorptjon such as ,that .asgoci ated.w th. asteoporosjs. Such.conpositions
are usg?ul ﬁ%‘?ﬂ(’flr g%q%mbl%]aﬁgs(gp{egi IIH%&R c‘h@g’%}%'g‘ %WW‘E&%@%, “such
as corti calasgimiotsuBfects6y PaidOnAtied f@ﬁﬁ&iﬂﬁ%@%&v&ﬁoﬁﬁ!ﬂmnﬂﬁﬁt I on,

and central nervous sysfe_m darmage resulting fromstroke, ischema and
trauma. Theompositions efithegnvention ardparpewauiy usefulrasemtaltemativel escpmestiaial or

total inhihjfli of denent] i ncl udi ng,. Al zhei ner' s. di sease, vascul.ar
deront i o, SR Phe0en hspTRe e cqieitiich il Ryeamplei PaPEch M Eopedbifent | o
and senile ﬂ%wﬁsﬁ%g{bnﬁpemasﬁé, nREAIE SoBSE ihertidhlitit SR Wil re@irrélt! €7 gi C

rhtnitis, respiratory O distress syndrone, endotoxin shock syndrone and
liVer dbsedugtoryifgastompastinglilesions; gastupgrgéstinal ble¢ding tovegitlatén gisondersi ncl udi ng
but not limted to ost operative pain,. dent al i.n, nmuscul ar .pain, and
pai n'r esul PPHGSPEGREBn DU o HporeR B et Srbarb of PRSRLERtBEuoet Ul 1 or
relief of RBRbBlembENAhePBedse! biNHaliERE Sk B surgery or patients taking

anticoagulants.

);

Contemplated compositions are useful to treat a variety of arthritic disorders,
20  including but not limited to theumatoid arthritis, spondyloarthropathies, gouty
ﬁrthritis, osteoarthritis, systemic lupus erythematosus and juvenile arthritis.

Such compositions are useful in treatment of asthma, bronchitis, menstrual -
cramps, preterm labor, tendinitis, bursitis, allergic neuritis, cytomegalovirus
infectivity, apoptosis including HIV-induced apoptosis, lumbago, liver disease

25  including hepatitis, skin-related conditions such as psoriasis, eczema, acne, burns,
dermatitis and ultraviolet radiation damage including sunburn, and post-operative
inflammation inciuding that following ophthalmic surgery such as cataract surgery or
refractive surgery.

Such compositions are useful to treat gastrointestinal conditions such as

30  inflammatory bowel disease, Crohn’s disease, g'astritis, uritable bowel syndrome and
ulcerative colitis.

Such compositions are useful in treating inflammation in such diseases as
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vari.ety of conditions including rheumatic fever, influenza and other, viral

I nfections 25 including coomon cold, |ow back and neck pain, dysmeﬁoar Mﬁaéﬂﬂ‘
headache, toothache, sprains and strains, nyositis, neuralgia, synovitis,
arthritiWO6KET0Gdi ng rheumatoid arthritis, degenerative POI/HSMMA4IBases
(osteoarthritis), gout and ankylosing spondylitis, bursitis, bunms, and

trauma foll ow ng i cal and dental procedures. Such coppositions are
useful for I’P’tgé%lil?g‘ ‘%ﬁh"%?@?ﬁéﬁﬁ‘ﬁ@"@?ﬁﬂ@ &P&M@Pﬁ@@ﬁmasbk‘égﬁﬁlsovascul ar

di sorders, 4QGkuding,4 o%%a? E:?a%%é‘\%?‘%?%? ﬁ&i’&i?él %e&fohﬁfs}!ul @r?oqxdas @“rysm
vascul ar rejecti on art l'oscl erosi s eroscl’erosi s I nc I ng ca I ac
transpl ant m&lhdﬁtg&ﬁyﬁmusmwpahmm&en difcascinclvdingeminhiples solerssis,ok e,

t hronbosi s 31 3_AUG 2004 WO 01/45706 PCT/ US00/ 34754 i ncl uding venous

t hr onbosi s saamql%% nephrgte %@m@éﬂhéetammﬁ@m% ppbERyopitls) Eiggvitis,

i1 ammat 1 RPOiR AR B0, SheliRsBiBRbL Ay Fiey He L RAR e e

surgi cal  phpsee@iaERc A% th@skell ar grafting including coronary artery
bypass surgery, 5 revascul arization procedures incl udlqgg angi opl asty, stent

pl acenent, endar $echecungpasitions arcoaseB ih treatsicneofmpbitieduicdiséases sudhrag
arteries and.capillaries. ch _conpo ns ar .Lreat ment
of - angt oerTELREis; SLICEAIASSfH HEpAR WAL RMATPRORBROBiEn T © B8 D1 1

tunor angi qgeResiStissaeCh conpositions are useful in treatnment of
neopl asi a, 1 ncluding netastasis; ophthal nol ogi cal conditions such as 10
corneallfgraft repedt mmposummls are ysefnl mt&taxenizcﬁptﬂmpnzrgﬁjlﬂahmation, such as

U.

neovascul arj zation | eovasc | arj zation f

i nfection, ?"eﬂﬁ?ﬁ"‘ﬁ" H’rﬁﬁ’gﬂﬂg Hons AR systic 2 |“b °“er %’-}fg

fi bropl asi %MSQ@L%@%{H StedPoftiifom®; ul cerative diseases such as gastric
ul cer; pathol ogi cal, non-mal 1 gnant, conditions such as hemangi onas,

i ncl udi ng i nfant Sheh bmnpcg;utmnsms:usaﬁglfmftrdmnem of tettdin casisalplearops xystemal 15
avascul ar necraosi s of bone;, and disorders of. the fenmle reproductive system
such as en‘gﬁ rﬁ‘éqhsascgﬂt&%? gﬁﬁ“&‘?‘@‘ﬁ’é’éﬁ" rT‘%F"r"i‘S‘E)r evention and
treat mynt qeﬁ@&ﬁ&ﬁe&ﬂ&aﬁﬁ'&&%ﬁ&r& fhg flo ep| tﬁﬂiﬂsng cancer,

such as col or ect cancer, brain one ancer, I al
cel | -deri veﬁchmmplmﬂlmuﬁmplma@mmaaanmtﬁurm; psasent camt@mﬂ:dm'hk pantial or

carci noma, ad reing astroj ngest] canger suc I p cancer
nmout h cancelf %@‘HEW@@QW%% mcbﬁé‘?ﬂ%%“é e,vgf col on

cancer, i ﬁﬁﬁln-ﬁﬁﬂﬁ:%‘ BembRd GRL senfil 88hentRA NEhEAR: dediiaitia and (Bl déﬁ{b&‘nﬁﬁ
cervical cancer, lung cancer, breast cancer, skin cancer such as squannus

cel| and basal c8uth cempesitgns are useful in treatment of allergic rhinitis, respiratory

20  distress syndrome, endotoxin shock syndrome and liver disease.

Such compositions are useful in treatment of pain, including but not limited to
postoperative pain, dental pain, muscular pain, and pain resulting from cancer. For
example, such compositions are nseful for relief of pain, fever and inflammation in a
variety of conditions including rheumatic fever, influenza and other viral infections

25 including common cold, low back and neck pain, dysmenorrhea, headache, toothache,
sprains and strains, myositis, neuralgia, synovitis, arthritis, including rheumatoid
arthritis, degenerative joint diseases (osteoarthritis), gout and ankylosing spondylitis,
bursitis, burns, and trauma following surgical and dental procedures,

Such compositions are useful for treating and preventing inflammation-related

30  cardiovascular disorders, including vascular diseases, coronary artery disease,
aneurysm, vascular rejection, arteniosclerosis, atherosclerosis including cardiac

transplant atherosclerosis, myocardial infarction, embolism, stroke, thrombosis
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prostate cancer, renal cell carcinoma, and other known cancers that 7ef h@qigﬂm
epithelial 25 cells throughout the body. Neoplasias for which conpositi o

of the i wmeotdsoes are contenplated to be particularly usefpdr/éf/zerss
gastrointestinal cancer, Barrett's esophagus, |iver cancer, bl adder

cancer, pancreatic cancer, ovarian cancer, prostate cancer, cervical
cancer, | unigcludingevenchs taambesis) @aginainclsdihg uostisie augibd cdoredp Piiqueons can

al so be used_to treat fibrosis that_ occurs with radiation therapy. Such

conposi t i on@flgEmationhactenial-pdpced Sxflammaendingluging Ghjamadisomduesds pol yps,

i | udi t 1 f-ami:] i . I FAR Addi ti ly,
such. composienfriod ViRl ihded idANARRNE Ui ANARABG £<SQkhed 1l bisBRRL 1 &
at risk of praBedudss @cﬁaﬁhﬁcﬁﬁﬁgdf&d@ﬁcﬂﬂmdi’éﬂﬂryﬁﬁ o

-i ndu

conposi tions inhjbjt prostanoid: uced snmooth nuscl e cont racﬁ?%’n by

i nhi bi t isng Hyatonlasization presedurecincluding angioplastyy steahplabement, cadartorectimyjse i n
treat nent o%rotgégrsrrenovrer hea remature | abhor, asth and .eosi nophil -rel ated
di sorders. Th&y“al'¥6"vedER® ﬁfmﬁglgmﬁﬁgﬂgﬁr‘"gﬁiaﬁ ¢ PHss particularly

i N post menopaus afudBRihdsitidhs ardudefifidh FeRtneat Opﬁ%‘?&é&ﬁéﬁgjﬁt dbrd G in

treat ment of %Iﬁaucorra. Preferred uses for conpositi e ITnvention are
f or treat mensubpéet, fohexamsplo it induitiihtundrsaingiogemsise Guch lebitpositichoarepseful in

managenent general |y articul arl ost.-oral surgery_pain, post-general
surgery pai tﬂ‘fanﬁ'&’tqfdﬁcé’ BiDE “gtﬁ%‘@?‘gf’tﬁ%?;rﬂp% OIS’SWECQIFBP% syeh as

ost eoarighr i ¢drsaai ge=Iat g]?%{ S Gk §ﬁ%§ . 10
cancer chenopr gvgﬁitﬂifro e.rCﬁ?:%’r traége(r}‘édﬁtéao r oghrr%iiltnm gﬁ%@%&%‘%ﬂg
ost eoar t hr i neosascobanization fodlosving irtilng or iinfeetidn, dizbetdtirdtiopate, macyiovi de a

dai |l y dosage of cel ecoxi.b of _about 50 ng to about 1000 _ng, preferably
about 100 n{FeEBETARRR:retEentakfibreplagiannd mepvasrylanglancoms ilegrative disgases 500

nmg, still Fggng ; ( . xanpl e about
15 200 ny. n‘%%ggl? y %ggk%?%wg%%ﬁgfﬁg%%ﬁ%% él&?dé asogllﬂ%ﬁfg ng/ kg body
vei ght,  priememgiinasahelitdidg ihfimile heusgiBorray, kagiofitsoniedDilie naspbaryiikeaingr abl y
about % to abou 6.7 ng/ kg body weight, and still nore_preferably about
2.3 to ébOlﬁ"aB"“gla‘. 150 e asid fhisorders pf the fipple rapreductiversysignkepchagy

wei ght, is gﬁgﬁf&k sfs. @ppropriate when adnministered in a conposition of the
i nvention. The daily dose can be adm nistered in 20 one to about four doses

per day, prefer abich capositionparedsefid ippreveitjon ddrtrdatB el abdzhei mer' s
di sease or c%nc%ég conpositions . of the invention can be used to provide a

daily dosad® P peoplasiA fuckging rapecraHishias tolsweinl cangarebmaimbp| v
about 100 rgint&, 8RR anB 0 fiheliTPEeh-Birfel nBH)Ysi2 Pithe AL alEind Ba FRRH bs 600

20  basal cell carcinoma, adenocarcinoma, gastrointestinal cancer such as lip cancer,
mouth cancer, esophageal cancer, small bowel cancer, stomach cancer, colon cancer,
liver cancer, bladder cancer, pancreas cancer, ovary cancer, cervical cancer, lung
cancer, breast cancer, skin cancer such as squamous cell and basal cell cancers, -
prostate cancer, renal cell carcinoma, and other known cancers that effect epithelial

25  cells throughout the body. Neoplasias for which compositions of the invention are
contemplated to be particularly useful are gastrointestinal cancer, Barrett’s esophagus,
liver cancer, bladder cancer, pancreatic cancer, ovarian cancer, prostate cancer,
cervical cancer, lung cancer, breast cancer and skin cancer. Such compositions can
also be used to treat fibrosis that occurs with radiation therapy. Such compositions

30  can beused to treat subjects having adenomatous polyps, including those with familial
adenbmatous polyposis (FAP). Additionally, such compositions can be used to
prevent polyps from forming in patients at risk of FAP.
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ng, .and still nore preferably about 175 ng to about 400 ng, for exanple
about 400 25 ny. A daily dose of about 0.7 to about 13 ng/ kg body w2ilgAisG, 2004
preferably about 1.3 to about 10.7 ngy/ kg body weight, nore preferably
about 2 WO @sU6 8 ng/ kg body weight, and still nore preP€FABIY34EHout 2. 3
to about 5.3 ngy/kg body weight, for exanple about 5.3 ny/kg body weight,

is generally app ri ate when, adm ni stered i,n conposi tion of the
i nvention. The dé“ﬁvmm@&ﬂ IBWWP%@e‘PQHC‘?%ﬁ P’Hs‘éﬁﬁﬁlﬁmc@@nf’ﬁur

doses per O@winiff §ﬁﬁl§é§isyf‘381§tr£;blé ARRES 2REh b

conposi tions of1 t% |nven0t|on can xg)ygsusegéto p?%\%?é nggﬂxﬁﬁosage of

cel ecoxi b odysmmmotrhéd) prgmitared btsnue] asiiitd andeosiophirralated disvadérs.1 Theyralsé3 2 0
AUG 2004 WD 01/45706 PCT/ US00/ 34754 to ahout 600 ng, nore preferably about

150 g to afAsLee ofose deor desreasing pppe Joss partigpiarly inpesimepensnsal #omgn €6 about
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more preferably about 2.3 to about 5.3 ng/kg body wei ght for exanpl e about

2.7 gyl kg theupaieid arteritis andgsivennbuitys, ypatpmanagsment genetathn(partisubadyi n a
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or one 200 ng dose unit, 0 mg dose 10 units or four 50 ngy dose units

once a ld)ay c@%r@femmmﬁm sel ective COX-2 inhi bi tory drugs ot her than
cel ecoxi b, appr opr | at ca el.ect ed erence.to t atent
Ctorature o feqE NPT abeapHcBatS it SHeRrits croRRoRs oL Biran
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conmpani on ani mal s, exotic animls, fafman mals, and the Tk
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useful for treatpent of. COX- order rse S, a d cats
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drug is indicated, theé nmethod conprising oral adm ni stratl on o
compositio nprsferably abowteh3 taoabonb8 mgfchbatytweight, more pedertblyraboit 2 Trabodbsage

e B ol NEshE Rl 5 Bl RS i B S S,
R e e YU
the nature admugmd iin g composition of the invention. The daily dose can be administered in
20  one to about four doses per day, preferably one or two doses per day.
For treatment of Alzbeimer’s disease or cancer, compositions of the invention
can be used to provide a daily dosage of celecoxib of about 50 mg to about 1000 mg,
preferably about 100 mg to about 800 mg, more preferably about 150 mg to about 600
mg, and still more preferably about 175 mg to about 400 mg, for example about 400
25 mg. A daily dose of about 0.7 to about 13 mg/kg body weight, preferably about 1.3 to
about 10.7 mg/kg body weight, more preferably about 2 to about 8 mg/kg body
weight, and still more preferably about 2.3 to about 5.3 mg/kg body weight, for
example about 5.3 mg/kg body weight, is generally appropriate when administered in
a composition of the invention. The daily dose can be administered in one to about
30  four doses per day, preferably one or two doses per day.

For pain management, compositions of the invention can be used to provide a

daily dosage of celecoxib of about 50 mg to about 1000 mg, preferably about 100 mg
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20

in need thereof. The dosage regimen to prevent, give relief from, or ameliorate the

condition or disorder preferably corresponds to once-a-day or twice-a-day treatment,

but can be modified in accordance with a variety of factors. These include the type,

age, weight, sex, diet and medical condition of the subject and the nature and severity

of the disorder. Thus, the dosage regimen actually employed can vary widely and can
25  therefore deviate from the preferred dosage regimens set forth above.

Initial treatment can begin with a dose regimen as indicated above. Treatment
1s generally continued as necessary over a period of several weeks to several months
or years until the condition or disorder has been controlled or eliminated. Subjects
undergoing treatment with a composition of the invention can be routinely monitored

30 by any of the methods well known in the art to determine effectiveness of therapy.
Continuous analysis of data from such monitoring permits modification of the

treatment regimen during therapy so that optimally effective doses are administered at
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i buf enac, ibuprofen, 15 ibuproxam imidazole salicylate, indonethacin,
i ndopr of en longdlfnanmh attherapotiicleffect is mgmeedhadone, i soni xin, isoxepac,
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mef enam ¢ aci d, neperidine azi nol, nesal am ne, netazocine, net hadone
20 hydr ochlresépder, antegohists, nqaeqarcazc Giee. npaddictive banaigesics mpusagiingraptakeet opon,
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20 others. Preferred combination therapies compnse use of a composition of the

invention with one or more compounds selected from aceclofenac, acemetacin,

| e-acetamidocaproic acid, acetaminophen, acetaminosalol, acetanilide, acetylsalicylic
acid (aspirin), S-adenosylmethionine, alclofenac, alfentanil, allylprodine,
alminoprofen, aloxiprin, alphaprodine, aluminum bis(acetylsalicylate), amfenac,

25 aminochlorthenoxazin, 3-amino-4-hydroxybutyric acid, 2-amino-4-picoline, -
aminopropylon, aminopyrine, amixetrine, ammonium salicylate, ampiroxicam,
amtolmetin guacil, anileridine, antipyrine, antipyrine salicylate, antrafenine, apazone,
bendazac, benorylate, benoxaprofen, beazpipexylon, benzydamine, benzylmorphine,
bermoprofen, bezitramide, a-bisabolol, bromfenac, p-bromoacetanilide,

30  5-bromosalicylic acid acetate, bromosaligenin, bucetin, bucloxic acid, bucolome,
buféxamac, bumadizon, buprenorphine, butacetin, butibufen, butophanol, calcium
acetylsalicylate, carbamazepine, carbiphene, carprofen, carsalam, chlorobutanol,
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conmpound ifencletie peid, femdpsal,i fenopgpfenpleptanyl fantiazacy éapraditioly feptazeneof The

conpound tqg, b dm nistered i onbi natj on. with a selectiye COX-2
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opi 'Oijd dr uguamneleagml Ggp,d:adrohg)mltfmrrilnych@)aqbfethndln' idinegibofeats ibupreaas,

rapi d- gpset., sust ained-rel ease, or .dual -rel ease farm, 0Se unj

cont ai nf ng IBH%SWCWMWI% "ﬁf‘j’g@ﬂ?ﬂq’ ddoprge I?Qfﬁ?‘g?‘% Eﬁ“i“l?ﬁ’ug,

pref er abl y jgsth@Rdne, isbaikid 3 ' f.requency
i ; is6ARID) SsoxBpRS Is8ich®, ﬁ&%%?ﬁgé,ﬁgs g%ﬂﬁ%eg&glac

of admi nistration used to achieve a desired d . a1y dosage
and 20 fr egulaatopheietiddniefitaming; ievorphanod, lofeatamflplomazdlac, demnericamn of .an

appropriate_dose.unj t de s.on a variety of factors, jncluding_ the age,
wei ght, se °’é‘??&°§?8ﬁy_éié‘qe a&B‘%F‘gj otes ?@PWB%%G}YLFLFY aﬁ?dﬂleﬁll@?m%lﬁ? &idnd
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20  hydrochloride, methotrimeprazine, metiazinic acid, metofoline, metopon,

mofebutazone, mofezolac, morazone, morphine, morphine hydrochloride, morphine
sulfate, morpholine salicylate, myrophine, nabumetone, nalbuphine, 1-naphthyl
salicylate, naproxen, narceine, nefopam, nicomorphine, nifenazone, niflumic acid,
nimesuhide, 5'-nitro-2"-propoxyacetanilide, norlevorphanol, normethadone,

25  pormorphine, norpipanone, olsalazine, opium, oxaceprol, oxametacine, oxaprozin,
oxycodone, oxymorphone, oxyphenbutazone, papaveretum, paranyline, parsalmide,
pentazocine, perisoxal, phenacetin, phenadoxone, phenazocine, phenazopyridine
hydrochloride, phenocoll, phenoperidine, phenopyrazone, phenyl acetylsalicyiate,
phenylbutazone, phenyl salicylate, phenyramidol, piketoprofen, piminodine,

30  pipebuzone, piperylone, piprofen, pirazolac, piritramide, piroxicam, pranoprofen,
proglumetacin, proheptazine, promedol, propacetamol, propiram, propoxyphene,

propyphenazone, proquazone, protizinic acid, ramifenazone, remifentanil, rimazolium
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The .conposition preferably contains about 1% to about 95% preferabby %%w
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administration used to achieve a desired daily dosage. The daily dosage and

20 frequency of administration, and therefore the selection of an appropriate dose unit,

depends on a variety of factors, including the age, weight, sex and medical condition
of the subject, and the nature and severity of the condition or disorder, and thus may
vary widely.
The composition preferably contains about 1% to about 95%, preferably about
25  10% to about 90%, more preferably about 25% to about 85%, and still more
preferably about 30%7 to about 80%, by weight of the selective COX-2 inhibitory drug.
A composition of the invention is preferably made in the form of discrete dose
units each containing a predetermined amount of the selective COX-2 inhibitory drug,
such as tablets, pills, hard or soft capsules, lozenges, cachets, dispensable powders,
30  gramules, suspensions, elixirs or other liquids, or any other form reasonably adapted

for oral administration. Tablets, pills and the like additionally can be prepared with or

without coatings.
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sl owrel ease, programed- release, tined-release, pulse-release,

sust ai ned--Reseptable WSPADSIANSIBALPSe ﬂ@tbgl@umm@mmssnert @hmés @:nm@only used in
beads. 5 Throu el ection d combination of exci 1|ons can
be provi d %Eﬁ?%w‘ﬁa# SRORARIRRIRES Y e R EraBRE Hhbing”o: her
properti esagerfd Erffh agems, ﬁh@%@&&ﬁnglﬂmmigamdﬂérﬂmmg
conpat i bi | |%y of drug and excl pi en saf ety, dissolution profile,

di si nt egr aagams.profi | e and/ or ot her phar macoki netic, chem cal and/or
physi c properties. \Were t.he co Sltl is farml e as, a tabl

Pha” coftbi hat | on EGFRisel Bredihia compaBtars of e iaeatonbHebe Sanae. S i bi ¢
| pr ovenmentylidsrRBmhbH s MRS Exeﬁ,aenmoﬂﬂa HrhpkibR 4 Be iRRAAESS
crushing strength, and/or friability. Conpositions of the invention

opt i onal | y caobgpiiepared ey amy snalle mettadmdphatmacy W]gachumémxieahhestdp bfients as
exci pi ents Sultable di luents illustratively .1 ude he

el vi dual PGS Ao @SSRS R B o PREE GLaPIRIS Y e sy IS D 2 BRbURY and
l'act ose m@ﬂi@’ﬂf@&&nbﬁfaﬁ&ﬁ Bf&rssdl@&ir%ég@ﬁdéh, E:QE&ﬂa}‘n&J@ﬁPrxﬁﬁ:? Mrﬁcxﬂ @logh and

hydrol yzed starches (e.g., | ut ab d Erdex’™ ); mannito sorbitol;
xylitol$ de:trolbde'eteaseg slovf:‘e&i&semgtaﬁﬂﬂm-re&we demed- rﬁ@semdttyrﬂa'se'

di basic cal ci um hate d ate suc ose: hased dj | uents;

Confocti oasyarinka BORR R LAY IS r8gh 3 e80era, SHSF ARBoSIHORS AFum

sul fate de?y%?%uq,glgﬁﬁﬂﬂﬂ PhndRtel T, h&ﬁiﬁﬁ tHe'driy il iquid OF KhER! €s;

I nositol; ed cereal SO|IdS anylose cel uloses I ncl udi ng

m crocryst di\hdmbdlhaht, wir beth, ahd tlrd:nglf adeessay 0c desited, encapslatimporshapng the

cel Ll 05e, et BiTRaEle, DB BTRLath ) boheing 8l Eloriihe 25390 o
20  or granules of a selective COX-2 inhibitory drug, together with one or more

excipients. Conipressed tablets can be prepared by compressing, in a suitable

machine, a free-flowing composition, such as a powder or granules, comprising the

drug optionally mixed with one or more binding agent(s), lubricant(s), inert diluent(s),

wetting agent(s) and/or dispersing agent(a). Molded tablets can be made by molding,
25  in a suitable machine, the drug moistened with an inert liquid diluent.

Compositions of the invention typically comprise a selective COX-2 inhibitory
drug in a desired amount admixed with one or more excipients selected from the
group consisting of pharmaceutically acceptable diluents, disintegrants, binding
agents, adhesives, wetting agents, lubricants, and anti-adherent agents. In addition,

30  nanoparticles, microparticles and/or controlled-release, slow-release, programmed-
release, timed-release, pulse-release, sustained-release or extended-release particles of

the drug, if present, can optionally contain one or more matrix polymers and/or
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pol ywvi nyl pyrrolidone; and the like. Such diluents, if present, corfs} AUy
in total about 25 5% to about 99% preferably about 10% to about 85% and
nore preferably about 20%to about 80% of the total weight of the
conposi t WOV4318¢ di | uent or diluents selected preferablyPEXRISBNETE t abl e
flow properties and, where tablets are desired, conpressibility. Lactose
and mcrocrystalline cellulose, either indjvi duaI |y or | n conbl nation, 30

are preferrsee“a%ﬁ mgdiying agepts, H’w&eaﬂlgleaﬁel%%gﬂr%atq @ aFF ¢ h

cel ecoxi b. t %.B?ﬁ that is,
m crocrystalll ngéﬁsﬁﬂ?&f c@ﬁ%@@@%d@l&g?&%{%h% ate #p [ oﬁ after a
dryi ng st en}:leﬁwlnbﬁdu&ﬁdsd, Puisepelense, ﬁ&ta&mﬁ-r‘él&@sé@ﬂékt&ﬂﬂeﬂlr&lﬁ&q)ropemes

PCTI US00134754 hardness (for tablets) and/or disintegration tinme. Lactose,

" especi al | y ke dug ﬁka‘Pﬁ?éiiat e, is particularly preferred. Lact ose
typicall rovi on Vi n I table rel ease,.rat

el ecoxh, "t abi {TpyEl Sgtlan iR collBindt T BB, EmRRTOR BB bS

* properties bvided BXRbitH@! ithp i-@&@d?ﬂd—tﬁﬁﬂh&%’ﬁ;hrés?edﬁ@\étd& cthdtipbpedi@RSi ty 5

substrate that aids densification during granul ation ere vvet gr anul ati on
i s enpl oyefficanydbivheaibibdity, cicqymzemntals@bdltm anmnmbﬂnybf deig adrepgaipientsons  of

the inventio Sdgl onal |l y &p%ﬁqé%f%?ﬁfggf d{(ﬁ@%@g eut | cg@Fﬁﬁaccept abl e
di si nt egr a E’?%néﬁ ’

Sui t abl e di h V, d;ﬁiﬁ; ,

st ar ches, |%§?ﬁgﬂng so%%%%?ﬁofeﬁiégl ;?g%érgtmeeé e. gSi%nq%f%r?a%#ﬁA@g%@%g st)
and prl@gel tht combirction ofi exdipients aale¢ted gyrqvxdattabinaltﬁ'dﬂciﬂﬁih;blﬂampmiﬁﬁm 1550,

and Col orconm 1500 C| ays Veeg s ceI | oses such as
purified ceMMELh %EFS?PF%P ?’m E‘f’

car boxymet I‘ﬁzlla I_uI ose and sodi um car boxynet hyI ceI | ul ose, croscar mel | ose
sodium (e.qg. -Di -SolTM of FMC), 15 al gi nates, crospovi done, and guns
such as agar gLﬁompbﬂuum oﬁ]hamvchanmymoqaﬁytcbmpmadond ma:gamant h guns.

D sintegrants may be dded a sui t abl e step, durin the ar tion of

t he conposwllarfaﬁce‘% e%ﬂeaﬁa ag GRGPIEAL Avitable UYSHri cati on
step pryis0 q,g@,r ;wdr(ﬁﬁ betit e in
t ot al outﬁlgmﬁlgo t oeg out 2%%{8&1 g%‘?‘e)?]tedrﬁ ?%étg eoiuI{c1 0. about 10% and
nore pr ef er i 1y1ctakmmbn6h3aﬁﬁtb;:stabms1; mcﬁ&hngmrédulg cbmpad:ssmdaa sthtchahdt he-
corrp05|t|on Crosc rrreII se mls preferred disintegra or tablet
or capsul e hyfire} @ aéu‘% ’é‘ﬁ?xnﬁf'é‘ﬁ’é‘i‘lgﬂi SSPI'E‘(S ﬁr'}ftﬂiies about
0.2%to abO&Eaner/ie.ng‘émlosem 2000) and dcxtrose monohydrate; dibasic calcium

phosphate dihydrate; sucrose-based diluents; confectioner’s sugar; monobasic calcium

20  sulfate monohydrate; calcium sulfate dihydrate; granular calcium lactate trihydrate;

dextrates; inositol; hydrolyzed cereal solids; amylose; celluloses including
microcrystalline cellulose, food grade sources of a- and amorphous cellulose (e.g.,
Rexcel™) and powdered cellulose; calcium carbonate; glycine; bentonite;
polyvinylpyrrolidone; and the like. Such diluents, if present, constitute in total about
25 5% to about 99%, preferably about 10% to about 85%, and more preferably about
20% to about 80%, of the total weight of the composition. The diluent or diluents
selected preferably exhibit suitable flow properties and, where tablets are desired,
compressibility.
Lactose and microcrystalline cellulose, either individually or in combination,
30  are preferred diluents. Both diluents are chemically compatible with celecoxib. The
use of extragranular microcrystalline cellulose (that is, microcrystalline cellulose
added to a wet granmlated composition after a drying step) can be used to improve
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preferably about 0.2%to about 7% and still nore preferably about D32y t2004
about 5% 25 of the total weight of the conposition. Croscarnell ose sodi um
conf ers wap@v4s066 | Nt ragranul ar di sintegration capabilitiepchau@osishat ed
conpositions of the present invention. Conpositions of the invention
optionally conprise one or nore pharmaceutically acceptable binding agents

or adhesi vdsrdisess Xfor pibdetspandder disintegautioy tier Ladtbskalspediallyolapiobat i ons. Such
bi ndi ng agents and adhesi ves preferabl i;ai npart sufficient cohesion to the

powder blei rigonetpidstteds partigaiasly nrefermsdy ¢t0§rta@é§%y n@vw?ramr?ﬁﬁomhch as
fo a0> 3" AR AR SIS BRI e Bt Bl
conposi t i onarddorEyRRSR6PE Hed MU TeldtTEH bR HiluShti oS0 I 1EpRIVIHEE AtighP@eRity and

adhesi ves include, either individually or in conbination, acacia;
t ragacant h; subsisato dkat aids| denpificationidwring gramulatione@vhene Webgranilatiomsst | i ni t ed

to, regel atini zed starches.(e.g.,,.Nati,onal TM 1511 and Nati onal TM 1500) ;
cel | uloosgs ?ﬂﬁlﬁyg‘%ﬁa@%ﬁﬁ&&}){ﬂgﬁ lél_an‘ﬁ b?wdﬁf’m?ﬁal | ul ose and carnel | os)e_
sodi um (e.g., Tybgﬁf%@ﬁibnébﬂ{ﬂ&'iﬁvcni%%%ﬂﬁﬁll%%’o&%n@é oaésxlfﬁgge aci d; magnesi um

al um num silicate; PEG guar gum sacchari1 de aci ds; nt oni tes;
povi done, fpiranmacenticelly accegtable disihfegrdtts3t exoipienits, patizdlarlpdbymablebacr yl at es;

BPMC, hydr0f< r opyl ce%l_ul se (e.qg., Klucel TM; .and_ ethylcellul ose (e.qg.,

Et hocel TM). Oéﬁeﬁgs%d w&@a@ﬂ%ﬁ%ﬁw Tudeneithey individpaily ¢rdp gombygtioBnst i t ut e
in tot abé?%{"c 0 0 I N ARASY t 15% and
nor e p?lgfera I?gé%éﬁg/?% a outh%{ﬁ;’ﬁ{g]‘a{ggﬁﬁ%‘f mo;iiﬁ’ée‘ﬁ??eos@tﬁﬁﬁe ’

conposi t i onpregélatitiosd torarstarchiest(ag., Nnteniine 155N Natioahl™ 1690 Hnd Cole¥aenTF nDr e
pharmaceuticgl |y acceptable wettin l‘?ggents as excipients. Such wetting
agents are ISE’P f%@)&t(w-,s\é?e@afrgﬂfiﬁ, Hoses guehnas pyetfisdcellelossox- 2 i nhibitory

drug in cloggk |1 ] &S 93%" ' i Leved to

i mprove bi OAVAl %X%lﬁﬁ]?'tg ;/;@ I(yf]lgg?'i\e%&ﬁ%nposés%e i %ﬁﬁ ne&l{x}ff%elﬁj:i'oﬁ% alelég‘%%inens of

sur f act ant scarb@tyossalylbelhilos] cRs caviicllogedoden{ess. | Ac-DiBIOsbf FMIT, of the

I nvention include quaternary amoni um conpounds, for exanple benzal konium

chloride, FAERetRoIPIRAVEIANSs ARLEHATISUSE Y PERFr BUATIPCHSt BAAT, Kptaya, pectieayd 20
sodi um sul f@féﬁ%ﬁﬂtﬂ pol yoxyet hyl ene al kyl phennyl ethers, for exanple
nonoxynol 9, ~ nonoxynol 10, and octoxynol 9, pol oxaners (polyoxyethylene

and pol yoxypr opyDésigtegiaintaiiay b addader siy sud@bkaepatitingaheplephration of the
gl ycerides and oils, for exanple polyoxyet hé/l ene (8) caprylic/capric nono-
and di gl ycefamaRasitan, garticulaghy-prigrto grantlation or during a lubrication step prior to

compression. Such disintegrants, if present, constitute in total about 0.2% to about .
20 30%, preferably about 0.2% to about 10%, and more preferably about 0.2% to about
5%, of the total weight of the composition.

Croscarmellose sodium is a pret:cxred disintegrant for tablet or capsule
disintegration, and, if present, preferably constitutes about 0.2% to about 10%, more
preferably about 0.2% to about 7%, and still more preferably about 0.2% to about 5%,

25  of the total weight of the composition. Croscarmellose sodium confers superior
intragranular disintegration capabilities to granulated compositions of the present
invention.

Compositions of the invention optionally comprise one or more
pharmaceutically acceptable binding agents or adhesives as excipients, particularly for

.30 tablet formulations. Such binding agents and adhesives preferably impart sufficient
cohesion to the powder being tableted to allow for normal processing operations such

as sizing, lubrication, compression and packaging, but still allow the tablet to
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Gat t.ef osse), pol yoxyethyl ene (35) castor oil and pol yoxyet hyl ene (40)

hydr ogenat ed 25 castor oil; pol yoxyethylene al kyl ethers, for examBIE]eAUG 2004
pol yoxyet hyl ene (20) cetostearyl ether, polyoxyethylene fatty acid esters,
for exanploeoipti§oxyet hyl ene (40) stearate, pol yoxyet hyl er€TaISMMB17a0
esters, for exanple polysorbate 20 and pol ysorbate 80 (e.g. TweenTM 80 of
1c), propyl ene glycol fatty acid esters, for exanple propyl ene gl ycol

| aur at e ( e.djsintegEate ég‘liﬁlﬁﬂcm%fﬁc@et@béﬁb%@d upondngestipmubyitablebinding, fatty

acids and s [ exa i c_acid,. .sodiumoleate and
triethanol a%ehé%ﬁ dpgm 198{«? “ ?Q‘Bfl?"cg'@ﬁﬁoéﬁmb - BB e gl yceryl
nonost ear atgagasithi §U%Ebs%sgﬁbﬁm glwos@mee sudPAsDblaibt [RfRdayr ate, sorbitan
nonool eat e, sorbl tan nonopal mtate and sorbitan 41 2 3 AUG 2004 WO Ol/ 45706

- PCT/ USOQY 34Fregelatinioed starchee (e.g.yNatianabM 151i dndril%ttlund"s‘“ 1500)c ofllulGes ucket t i ng

ot o1 or a8 y o B O n st cEBjosE SHICHBE Joyren A LBGER ™5, Ao
anioni o surioit A8 AT ABLR NG mian iR TR icall PR JoRAEIRS Thet a7

par ti cul ar | polpsaetlearidechcrdst bemgnitgepdvidded for@xdraple\povitiohé K-35, K30pndsent ,
constitutes_about 0,25%to about % more preferably about 0.4%to_about

4% and st¥r4® %rpé’lﬁP asrylates hydwm@pabsuﬁlow@&afwﬁ'btaaﬁ wei ght

of the conp b, Yif &g&{l se one
or nore ph%rﬁ%tgéﬁe%ﬂ i My %%g%g@aﬁu&pﬁlg |ca§r%{s%‘?| ng%’@*ﬁvﬁk aln? erents
and/ or 19l i degiistijuterin toi:ﬂ abyat 5 %Nb Sboxﬁust/@bfacﬂabnl?rdbeﬂm BS%RE6 labot, 15% t her

i ndividually or in combinati on, g ceri/ behapate (e.g., Conpritol ™ 888) ;
stearic aci %pdamareswfesahlnébewm nEoud 1o, %@ﬁmmghtc@tm CRMBeRHLdi um

st ear at es; hydro&g %o)ﬂ?g?hﬁgﬁ@ éﬂgﬂﬁq‘ﬁn ?@gg Orecol | oi dal

silica; taI Cc; waxes: acl d; um acetate; sodium

fumar at e; pmﬂmaemﬁithny lackeptdble Wettiag agentPEQx(ch@ts Siﬁahbmaﬁg hgeddOfte and
Car bowaxTM 60Q0) ;. 15 sodi um ol eate; sodium |l auryl sulfate; and nmagnesi um

lauryl sul f Breferably splertedto mantain the selgstive SQX-2dnhisitony drag ImClpst al  about
about | (1 Saok e ibn Wi, FAEC o RS e R B RNS Y Ve AR e ST E01Y

stearate i scompéstfi®i.r ed Iubr| cant used, for exanple, to reduce 20 friction
bet ween t he eqwg ment and granul ated m xture during conpression of tabl et

f ormul ati ons sudactants thacandieised gy WEHRAE@BEDOM | euci ne,
sodi um | aurgé mpo {vx%td&'ntﬁé' 594 lﬂcﬁxdéhﬁﬁ%&:ﬁ?am&%&ﬂ SorfpdHnab Sof Efimple

anti - adheren
benzalkomum chloride, benzcthomum chloride and cetylpyridinium chloride, dioctyl -

20  sodium sulfosuccinate, polyoxyethylene alkylphenyl ethers, for example nonoxynol 9,

nonoxynol 10, and octoxynol 9, poloxamers (polyoxyethylene and polyoxypropylene
! block copolymers), polyoxyethylene fatty acid glycerides and oils, for example

polyoxyethylene (8) caprylic/capric mono- and diglycerides (e.g., Labrasol™ of
Gattefosse), polyoxyethylene (35) castor oil and polyoxyethylene (40) hydrogenated

25  castor oil; polyoxyethylene alkyl ethers, for example polyoxyethylene (20) cetostearyl
ether, polyoxyethylene fatty acid esters, for example polyoxyethylene (40) stearate,
polyoxyethylene sorbitan esters, for example polysorbate 20 and polysorbate 80 (e.g.,
Tween™ 80 of ICT), propylene glycol fatty acid esters, for example propylene glycol
laurate (e.g., Lauroglycol™ of Gattefossé), sodium lauryl sulfate, fatty acids and salts

30  thereof, for example oleic acid, sodium oleate and triethanolamine oleate, glyceryl
fatty acid esters, for example glyceryl monostearate, sorbitan esters, for example
sorbitan monolaurate, sorbitan monooleate, sorbitan monopalmitate and sorbitan
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exanple, to reduce formulation sticking to equi pnent surfaces and ?I s%t@
reduce 25 static in the blend. Talc, if present, constitutes about 8 () Q)’r
about 1084 d{RLfue Preferably about 0.25%to about 5% and j

preferably about 0.5%to about 2% of the total weight o?&?wg%ﬁg‘hsition.
Q her excipients such as colorants, flavors and sweeteners are known in the
phar maceut igglo s@éa&atégﬁgloﬁﬁﬁblb&d&ﬁ%nwtﬂé%ﬂip Subh QR aéeﬁ%, ApRSERt _

i nvention. Tablets 30 can be coated, for exanple wth an eiteri ¢ coating,

or uncoat eccon@unirasitbiabatsoud .26keto dbouehi%pprefeaably aboitsd.4Yaopbonstd 0%,0r

exanpl e, bufferin ent s. ional |y, e qr. nore efferyescent agents can
be used as WAL afgﬁlp %h?gféé%@ apoyt 3\%508&@40\7@“’@1&11&9}%509@9. BP-34754
to enhance of 9angiefiply fpcRiARATaN flol GATRARL Wi<H3coled! RO BHION- When
present in conpositio of the rnvention to pronote dosage tor

di si nt edr atsuifate i9 8 pafticulmlyeprefeired Meatineaient gSotismadagryD s fars, dhprgsgpk,esent i n
a total anount of about 30%to about 75% and preferably about 45%to

about 70% 9oBstitutesappet GBBatto about 744 meze prefernbly abau 8.4% it #%m andy t hough
it d hatd t ahl bt he i t] b
o b PG POt CRTRERY P B i PY BB, 5y

preferably are vetmpoatibhPdfiBe RiveMtiod SptRIMEGBP Sbnplib®Bn®br MBAPT €ssi on. Vet
granul ati on, anong other effects, densifes mlled conpositions resulting

i n i npr ovedhiimerettcghomsepteble lulirnants (e hibimg anss-adlnrents and/or glidasts) 88 and
or ¢ abitlt 1 I o el by e e, Snst HEGRFRRT o BTt EaFEN
(i.e., grargehosts ey, ! gii!:%&olmeagawsﬂéaﬁ& hdill @Al sal'tsttha%bﬂgnclh&mgfﬁégﬂ&iﬁm y

that the average granule’size preferably is such as to allow for _
conveni ent dakmathiand saditinpsterrates;ihydragedated wegatshile eils (e. £.0 Stezotax Pt ¢ndloidal

accapt abl e Wi B AiES bR AE0Y SRR AdoHG Aertale) R SSPAN o5 arc
nor mal |y ah@uinm® ciofidE! DLISHRE PEGl(eQ. I Mbowa™ 460U £id CabIWLAM 600Dy ! he

conplete mxture in an anount sufficient to make a uniform batch o
t abl et 35i s sodhine oleatt; seditmiigty] ndfate) and caaguesitindanaryl puléadecBuchiubnednts, 20

tabl eting machi ne at nornmal conpression pre for exanpl e, applying a
Force. of - aDbaRSFPRelRug BupE GRRtr e BbmR g peePabl dba G RapeehD) o
hardness cogvgedidebre ﬂi‘efe?aﬁiﬁﬁ&ﬁﬁb.%% Redsbut 5%, ofBRUbAT Widght obier age and

I ngestion may be enplioyed. For 100 ng tablets, hardness 1s preferably at

| east 4 kP,compositiomef er abl y at | east about

Magnesium stearate is a preferred lubricant used, for example, to reduce
20  friction between the equipment and granulated mixture during compression of tablet
formulations.

Suitable anti-adherents include talc, cornstarch, DIL-leucine, sodium lauryl
sulfate and metallic stearates. Talc is a preferred anti-adherent or glidant used, for
example, to reduce formulation sticking to equipment surfaces and also to reduce

25  static in the blend. Talc, if present, constitutes about 0.1% to about 10%, more
preferably about 0.25% to about 5%, and still more preferably about 0.5% to about
2%, of the total weight of the composition.

Other excipients such as colorants, flavors and sweeteners are known in the

pharmmaceutical art and can be used in compositions of the present invention. Tablets
30  can be coated, for example with an enteric coating, or uncoated. Compositions of the
invention can further comprise, for example, buffering agents.

Optionally, one or more effervescent agents can be used as disintegrants and/or
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5 kP, and'still nore preferably at |east about 6 kP. For 200 ng tabPdtAlG 2004
hardness is 25 preferably at least 7 kP, nore preferably at |east about 9
kP, and still nore preferably at |east about 11 kP. The m xture, however,

I S not tWOW4WAPressed to such a degree that there i s sROTRGUERTSS
difficulty in achieving hydration when exposed to gastric fluid. For tablet
formul ations, tablet friability preferably is I ess than about 1.0% 30

nmor e pref er ableyhiRs Dridnalepic §¥opestivt dficotdposBibas pf Bk efveplivn) SRsentpiasenaipout
0.5%in a standard test. The first and second fractions of the selective
COX- 2 i nhi bieoseppsthong of the ipecniion fo proweste Sosrge\igrmy disI8eg8ti PG ONEISH 51938 754

X | g Lk
subsequent | FIEHREER S AR DY Biesent ' ACh Al putr SRR st L he
first and sepppaddReterdtily abdiddsActouPaht A% yios eRAhiIE ABout 508, & Paghtidfon of

the invention. lTllustratively, within a single hard capsule there can be
separ at e Qr athalcempositibrads, for exanpl e coated beads, 5 containing the drug

in i di ate-rel f . ' tralled-rel , Sl I .

or 0gr e £ el cacAlEPYHLHRF 4% el Sbtie a5 LS oRTos Ot AL o EHCRoR)
t andad. e o = b
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CQl

a two-| ayer YBPREPIHGEE esonillsdyrogipesitions restltive i imgproved flop, ¢

descri begh fo gggir "ﬁ@" = Gi . t , :Aan be

pr epar ed.fb I n{ng pare?’i C g‘%ﬁ%ﬁ#&@?&@%@ﬁ%&éﬁ%ﬁa egy%t- etegg%s%%& nventi on,
the second @ispadsingofabe tdapesitiesforencapddl#iondri thbletmgy Theispcondady pamticleut ed
In a sustained-rel ease 15 matrix conprising, HPMC having a viscosity, 2%in
wat er, of ab®@e resplingdrom grnuiation (¢ reraeylpsizs) ’(SiQ?ﬁé‘a‘E‘PW]fYIﬁréncéjﬁﬂfhﬁ'ﬁ/ﬁe nt of

the i nventi Oﬂnﬁﬂrﬁnﬁ sw\}é%(éh# %Fﬁeﬁ_%gﬂgggtgg erag@ri%tlg\:c oAU the! €ase

matri x conpositions ets, are a preferred
dosage f or m tedvehitns hadiagian@ ptocessimgharl) fgrasbleisptespemmét the femmation bba her ei n

as "dual-release matrix tablets". 20 A matrix coppgsition of LG(Fa%i nvention
conpri sekd Hpn@eqt}ywmemmwweﬂéﬁpwha@@ﬁe?wﬁmm &8t i 1 e of
the sel ective COX _iJak i E‘gm EVPLGRL an%%g,ar@ﬁbﬁ@ Dbt oMt
0.1%to about 40%1%895%5%1?5‘}*% ou?ieg%%ﬁr%lsgdggog{ %9 tor exgrrp?e abgut 10%
of the conposs dbowt Ligyg/mi ght. Preferably the wei ght

For tablet formulations, the complete mixture in an amount sufficient to make

a uniform batch of tablets is subjected to tableting in a conventional production scale
20 tableting machine at normal compression pressure (for example, applying a force of
about 1 KN to about S0 kN in a typ;ical tableting die). Any tablet hardness convenient
with respect to handling, manufacture, storage and ingestion may be employed. For
100 mg tablets, hardness is preferably at least 4 kP, more preferably at least about
5 kP, and still more preferably at least about 6 kP. For 200 mg tablets, hardness is
25  preferably at least 7 kP, more preferably at least about 9 kP, and still more preferably
at least about 11 kP. The mixture, however, is not to be compressed to such a degree
that there is subsequent difficuity in achieving hydration when exposed to gastric
fluid.
For tablet formulations; tablet friability preferably is less than about 1.0%,
30 more preferably less than 0.8%, and still more preferably less than about 0.5%in a
standard test.
The first and second fractions of the selective COX-2 inhibitory drug can be

43




ratio of HPMC to the second fraction of selective COX-2 inhibi tor'y drz$wi&s
about 1:1 25 to about 1:12, nore preferably about 1:1 to about 1:6. 2004
vary in {Reirajsn | ength of their cellul osic backbone. Thi ' |

affects the viscosity of an aqueous di spersion of the HPN@%T&'SE’@g‘L?P%/y S
normal ly measured at a 2% by wei ght concentration of the HPMC in water.

HPMCs having._.viscosity, 2% in water, of |ess. than about 100 cP.can be
useful , for MPET’CI@ q “ﬁa?‘iagf’fs?i‘%%ﬁm@ ‘i“gﬁég’iﬂlﬂ’@éh%%uhwwﬂy

rel ease- ext e@ﬂEaBQulQ{e&B?EBﬁlgx%sééarianaQbE%m?ﬂie?nativiﬁF nd RS AleSosthikd s Nave
good bi nding properties and | ess desirabl e sustai“iing proper?l es. e term
"bi ndi ng pr oparbe smtialhe sepiaratedfoer corhpositiort afitht itvention, allRiskstively, 44théa 8 AUG
2004 WO 01/45706 PCTI USQO 34754 agent for tablet production by wet

granul at i on, S\Elerhardcapsile therg ¢ap b€ seavte igganudns s beadse farexemplsrconted bepdsayi ng

onto dry §o tgi:F% : § term "sustainin roperties" herein
refers _tojjs\llj\?ﬁa N @gélg{@ﬁre_ eegigzg‘?gél?aesﬁ !%oﬁéqlﬁoﬂe%evﬁ?‘ﬁ'_ ’

sust ai ni ng ppApedrhined-rélesse] ipedatlexsel Plseidlead Ssuk@inedSeledse ¢t edtdddedld 5

agent in wet granulation techniques. According to the present invention,

the HPMC(s)T forgn. f Biithin # single wakdose sabletdherg cambe sepavdte layersaiontagtings e

cel ecoxib cgnppsition shoul d, have a vi.scosity,, 2% in watetr, of about 100
to about 800@130 S LR %Trﬁlegﬁeoﬁ’fmﬁdﬁc W%agiff’ e%%ﬁlomeﬁ?aﬁ?’ exanpl e

about 4000 cBrogkiithaed-2é1eie) ik irilchRCprlSar@8ase] sustaitlirbithic st exfendid! | abl e
hydr oxyl groups on 10 the cellul osic backbone by net hoxyl groups and by
hydr oxy pHbpoxel¢asg ferap sFor\sxammpld, adwedasyargelavtiveoROEr 2 pulnlyitorg dhsgs tablet sioilar t he

resul ting HPMC, becones re hydrophilic.i ture. Jt i referred in

(ol - r ol aase T dSpomoe R Bepgen Bratoe citd LS Hoieah v 1 Dal¥ed o be Lions
havi ng about ndpdeldo about 35% nore preferably about 19%to about 30% and
nost preferagly about 19%to about 24% nethoxyl 15 substitution, and

havi ng about 3% t én apaniiculatlypreferred prbbédinzenk pf thie puesed/mventimnpthe sedoh and
i ch ar e RO s SPEOR-] EEFICEY Crgd CHRBNGL A SSFROrSaia | ons
which are re [ g I ons
in the iwenkiafik eédoridih ' ok 28, t

Met hocel " m of f:lDow éﬁ%ﬁm C%JJH&)@ %ﬁi&é,@@oﬁ% WSq’nﬁP%ﬂ%ﬁgﬁgﬁ 88000 20
Exanpl es of &PMCompbsiiohoof thissaolsodimentr afdhke inyemtioredre yefersd itd fobkconvenience
conpositions,of. th resent invention.except..as bindi ng agents, .include
bt hocel T EBSTelicis QB FIFaS it CoRRR RIS, T SB domyilaiogon Sblats:wiEibore, v
and Met hocel ny&é@cd-%sag@ﬁﬁﬁn f&%ﬁ?h%ﬂ%t%gb‘?%lﬁpéﬁﬁéﬁs'aggfefm berein

vi scosities of 5 cP, 15 cP, 50 cP, 100 cP an
as “duai-release matrix tablets”,

20 A matrix composition of the invention comprises HPMC in an amount
sufficient to extend the release profile of the selective COX-2 inhibitory drug.
Typically such an amount is about 0.1% to about 40%, preferably about 5% to about
30%, for example about 10%, of the composition by weight. Preferably the weight
ratio of HPMC to the second fraction of selective COX-2 inhibitory drug is about 1:1

25  to about 1:12, more preferably about 1:1 to about 1:6.

HPMCs vary in the chain length of their cellulosic backbone. This directly
affects the viscosity of an aqueous dispersion of the HPMC. Viscosity is normally
measured at a 2% by weight concentration of the HPMC in water. HPMCs having
viscosity, 2% in water, of less than about 100 cP can be useful, for example as binding

30  agents, but tend not to have useful release-extending properties for medicaments,
Such HPMC:s are said to have good binding properties and less desirable sustaining
properties. The term “binding properties™ herein refers to suitability as a binding
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50 cP, respectively. Exanples of HPMCs having nmedi um vi scosity i nC|ZJ%|£U§§UU4
Met hocel TM E4M and Met hocel "m KAM 2% by wei ght aqueous sol utions of each

of whi C\Q’Oﬁﬂ)ﬁ%(ﬁ viscosity of 4000 cP. Exanpl es of HPNCS@&@@@%{;
100M

viscosity 1 nclude Methocel TM ELIOM Met hocel TM K15M and
2% by wei ght aqueous sol utions of which have viscosities of 10,000 cP,

15, 000 cP . \éggm Nar : u ke descri bed
i n Anon. (% ggsﬁg%b%?ﬁﬁlﬁﬁgﬁﬁ)%t n%artl(\)% ‘Bé(g&%gfl_lgdgs%e&\%ﬁgh @t%&%el Prem um
Cel | ul ose Hitselhvediowatetiensprayingontoldrg poeidanty be grgutaydy Thy permpoxyl
substitutign type and caontent for selected HPMC products is provided in
Tabl e 1, belSBHANE MApPelies chesgnreferyfogustalyhity as@pe ending magie

1.
" et er 4, 009 MER (TELES! iR RS ACHIRERy LB U R0 0F ay Yehtiing |V 2
Noni nal 5Vi sipeftihywet Panulititincedarites) Adebitiageto the Jtbnt (1eBtidz,GBe Met haxyj ,
. %49-24 | h2E TroonyI , 9%-12 Met hocel Tm El OVP- Nom nal Vi scosity, 2%

i NVt er 10, Y uses to forey this r please-extenpidngmateixd @rdrabysdsase colpcaxdb Vet hocel Tm
K15MI'Nom nal Vi scosi % i nWat er.15,,000 cP (USP 2 Met.h2~ 9d9- 24
Kyar oxypr disgRiosPE bl hebe B SHSCRERY 29p i Saiet F ShGiE A Fo bt pbbo ¥

sust ai ni Ng REREMY bBGut 1800 B abott B00E ePSfol ExHnifi@abotRa08@8B, denoting about
19% t o about 24% et hoxyl substitution and about 7%to about 12%

hydr oxypr opoxyl HBNES alsa vaw in sheodegreehoizubsiitition ofavalabie bydrpxylogroups amat er
of about, 4000 . A tcontrolled rel ease’ grade is especiall ref. d,
navi ng 1B pabe ealost bikBna by R Eiies ToB8y pudeBSioReatgiont: Mhoeh
screen. An axRaRhe hﬁ/@roﬁyﬁ%ﬁ%ﬁ%hﬁ&ﬁt%ﬁﬁ@d{ R %&@%@B%dzﬁ& thé@se

specifications 1S t hocel 7m K4M of Dow Chem ca
hydrophilic in nature. It is preferred in dual-release matrix compositions of the

present invention to use HPMCs having about 15% to about 35%, more preferably
about 19% to about 30%, and most preferably about 19% to about 24%, methoxyl

15  substitution, and having about 3% to about 15%, more preferably about 4% to about
12%, and most preferably about 7% to about 12%, hydroxypropoxyl substitution.

HPMCs which are relatively hydrophilic in nature and are useful in

compositions in the invention are illustratively available under the brand names -
Methocel™ of Dow Chemical Co. and Metolose™ of Shin-Etsu Chemical Co.

20 Examples of HPMCs of a low viscosity grade, generally unsuitable in compositions of
the present invention except as binding agents, include Methocel™ ES5, Methocel™

| E15 LV, Methocel™ E50 LV, Methocel™ K100 L'V and Methocel™ F30 LV, whose

2% by weight aqueous solutions have viscosities of 5 cP, 15 cP, 50 cP, 100 cP and
50 cP, respectively. Examples of HPMCs having medium viscosity include

25  Methocel™ E4M and Methocel™ K4M, 2% by weight aqueous solutions of each of
which have a viscosity of 4000 cP. Examples of HPMCs having high viscosity
include Methocel™ E10M, Methocel™ K15M and Methocel™ K100M, 2% by
weight aqueous solutions of which have viscosities of 10,000 ¢P, 15,000 cP and
100,000 cP respectively. Various HPMC products are described in Anon. (1997)

30 Formulating for Controlled Release with Methocel Premium Cellulose Ethers, Dow
Chemical Co. The methoxyl and hydroxypropoxyl substitution type and content for
selected HPMC products is provided in Table 1, below.
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W t hout being bound by any particul ar hypothesis as to how t he BPMZ hitG i2604
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COX- 2 i nhi bYFSRy At GFRG
product),

603), pref
t hree

setti.ngl,0 to forma

HE&%&&&m%&ﬁt&%f&
eraply In thi's order
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dry. powder ) ]
according to t{lg mvgntlon provides superior sustained-release characteristics, it is

)

is |l oaded with | actose,

aﬁ?ﬁ@ﬁccand a bi nder
. ese naterials are

m xt ur e.

ef eenpmersiallyravagable HJE meeting these spegifieationy
Phar nacoat TM 15

(e.g.,

m xed, for exanple

believed that upon oral ingestion and contact with gastrointestinal fiuids, HPMC on or
close to the tablet surface partially hydrates and thereby swells to form 2 gel layer

having the active ingredient, e.g., celecoxib, distributed in a three-dimensional matrix

therein. It is further believed that this outer three-dimensional gel matrix layer slows

15

dissolution of the tablet. As the outer gel layer slowly dissolves, disperses or erodes,

celecoxib is released from this layer into the gastrointestinal fluid where it is available

for absorption. Meanwhile, hydration of the HPMC matrix gradually advances

towards the center of the tablet, permitting further release of celecoxib over time by

the same process hypothetically described above. Since the active ingredient is

20

distributed throughout the tablet at 2 more or less uniform concentration throughout

the HPMC matrix, a fairly constant amount of active ingredient can, according to the

present non-limiting theory, be released per unit time in vivo by dissolution,

dispersion or erosion o

f the outer portions of the tablet,
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The dry powder m xture is wet granul ated, conveniently in the sane bl eggler
with the main bl ade and chopper bl ade on a fast speed setting. Water i%sd AUG 2004
added in an 20 anmobunt and at a rate appropriate to the amount of dry

powder mwotands706i |l ustratively at about 1-1.5 kg/ m nute fRCT/ob@/E47S

mnutes. The resulting wet granulated m xture is blended for an additional
period of time to ensure uniformdistribution of water in the granulation.
The wet granul at@erall rdlease rato mdcorseqizotly dagavatalilitbare tepepident dhenet

| ated nj xt ' ied, f le | A tic fluid bed,. 25
ryer i ¢ h g d Gsion 8 e fineRiough e ik By gtbmd B8 e A LD TR et ur o
content to 1,a0Q¢the 3Bk &H%f'%sm% b gbte re tfof 90%dhe Miedte) H\8vo

granul es can be nonitored, exanpl e using a Conputrac Misture
- Anal yzer. Tihéess thmnl2dihogrs) sy that anleheacatimerexistseshearely thertebiatd suitable foranpl e
by passing through, a Fitzpatrick mll (D6A) with 20-nmesh screen, knives
f or war d danPeedrdahadanisiHlAn. set t i ng (1500- 2500 rpm). The resulting

- screened granul I AGEE] ' . F!gaqs: E)&Hﬂ? gl l ey 2
cubic foot V-blender. e%ﬁ C1IS a&%??@?ﬂ%ﬂ%ﬁl%%g And t g gralﬁl gs are 47

2 3 AUG 200s-dmptédstdp/OfrsPerantifaiddibitird cohteinint fedéctivedlOXS imhibitoes .

Magnesi um stearate is then added to the granules and the granules, are

bl ended f ordrgémargpastisuiatesformuyath paegond gepnnlatnd apghg cgptaiing 3 seleetive eady
f - | on .t her. wi i | ' dual -
ol ense. marvPR s HHGIREY B i Yo Comadihe Trd AR bR Fhatklfi il T U

t he pregentprleparedhdceiding Rfinferaa68 pfdvaddd lefeipdbovel Tat isyddnd@ranlatedhi bi tory
drug is present in a nultiplicity of solid beads, pellets or granules each
havi ng a coabityrg cebp prepared iBupwhiyelyes follefer ably a  rel ease- ext endi ng

pol ymer. Such begds. | | et ran h Il {o. | as "beads"
or "coated beads‘g %gp @r%%@%ﬁ%&ﬁf‘@“?&ﬁ‘?’e’?{’ 39%5 %slﬁ%getdavg}ﬂibg{cfdfg’spheri cal
and of 10 |gWwrbdikéicldctive CONRaRMibitOHIres, thibtoeredligt catilosef(e.ghani nventi on
are referred to for convenience herein as "dual -rel ease coated bead

conposi t i ondvicelfprodusHPME fe-gs MeghgsshiMdsiMntapd p binder fe-g5 Bhamasgafsage
formf tegétza)gé)}g eg:g:ﬁe gﬁa iSHGE Cﬁ:@{? ﬁ%&éﬁ&&s e %]El}?ﬁdz ?c‘;ree&fa%gilct f3rfeé! N as

"dual -r cébsules n suc al2releas coated bead

capsul es, t hgiResGRith BeloSeRaind]fdeseting e d-d&} eRsen Blade REmit} abdormehainge 15
beads, or each bead can contain both i medi ate-rel ease and ‘
sust ai ned- r ppedganixfurect i ons and t hereby have dual -rel ease properties. Such

dual -rel ease beaqg, 8fy"powder mixture is wet granulated, conveniently in the same blender

with the main blade and chopper blade on a fast speed setting. Water is added in an

20  amount and at a rate appropriate to the amount of dry powder mixture, illustratively at
about 1-1.5 kg/minute for about 3 minutes. The resulting wet granulated mixture is
blended for an additional period of time to ensure uniform distribution of water in the
granulation. The wet granulated mixture contains about 30% water by weight.

The wet granulated mixture is dried, for example in an Aeromatic fluid bed

25  dryer with inlet air temperature set at about 60°C, to reduce the moisture content to
about 1% to about 3% by weight. Moisture content of the granules can be monitored,
for example using a Computrac Moisture Analyzer.

The resulting dry granules are milled and screened, for example by passing
through a Fitzpatrick mill (D6A) with 20-mesh screen, knives forward and medium

30  speed setting (1500-2500 rpm).

The resuiting screened granules are placed in a mixer, for example a Paterson-

Keiley 2 cubic foot V-blender. Talc is added to the granules and the granules are
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described in greater detail below. In a dual-release coated bead 79 aug 2004
conposition of the present invention, whether encapsul ated or tabl et edb:

the firsfohiagison of selective COX-2 inhibitory drug canpbgpsefhpiesent in
any suitable inmediate-rel ease formbut is preferably in nanopar:ri cul ate .

formand is preferably fornulated into beads of simlar size to the coated
beads cont ajni t he second,. susjained-release, fraction, of celecoxjDb.
Such beads. CYRAH ferpont faunpieS: MEnriim stcarile ro ek Adqealf Rk pritvie 834 ey
uncoat ed or tgOatAfeWatdblandBifRF hbdut BNAIuted O The Re¥ulHl LbALatEX ef flecase of
t he cel ecoxi b. "The demands of a dual -rel ease 25 sel ective -2 inhibitory
drug conposirtidynfoace-comiprassioptogstngwitlnthel firktyeranuatatl mikbretsfernndasled bead
preparation erein the beads containing the sustained-rel ease fraction of
sel ective Cé\g-eﬁsqlﬁﬁ%tf‘%ﬁf-dr ug are coated with a barrier |ayer conprising

at | east sone el epssiofiet SAHAIRRUIIRED THEHRSANST RN VehRAl Bln

phar maceutically —accep I"prents su actose an

m crocryst alsetdil fadtionl cfseleativt GOXK-P iribitab |druP B prbueut ink thultiplicity absulid 1. 0
mnm nore preferably about 0,15 mmto about 0.5 mm in dianmeter. For
exanpl e, t hédepdadslietsar prngles sagnhaying s geating comnisingapolymes; ppeferablytanr ough

a 0.425 mmsigeve but are retain Q, leve. T n.be 48
> 3 A0G 2000 s phEA oSty Hshelh T B s SIS A B3R ot on
of the sel ecthea@ G*cdatbdbéddst R ard tydcally den8é thard) subdnstialy GpRiriRAl 4nd of

fol l owed by extrusion, spheronization, drying and sieving the particles to
t he desilPed lowAsiabidiyyeCompbsitansiofthisamhadementod ths inveptann are refepedtodionbl y a

| - ext endi | ting to th t.ai Ni.NgL hat fracti f
the 5 sel ectiaPyCREReRTARAE; SUlyeissrsoptedbend CoBPTaty o “ash BrPoBlRd ned
rel ease. In @Pghegwtﬁsﬁ)a@ia@%neameség@qﬂﬁn G\ stentidam e Rich Toffpositions -

pharmaceutically “acceptabl'e excipient such as starch or sucrose,
surrounded iare aeferred tohereingis dhal-release castadhend icapsulas™i Imsnchdiualgreteasg ai ni ng

| d t | i er, | f er apl el _ext endi
ol yirer bar rieareq el anics, BRI e tmshisints oo Btk o B i o1 oo ¢
about 0.15 Mpda@s, 3R @lth BeddBan PBHAIIBGHh BhifiiataRsise AndsusbihéPreidigsit 1 nm in

dianeter. In a sustained-rel ease coating preferred according to the present

i nvention, tfmactioneand theoshydiave dyaltieleaseproperties.aSu¢lodpabirelsase e COX- 2

i nhi bitory drug.fogether with ne or nore excipients are coated with one

or nore pol y‘ﬁfégeﬁi‘gPe%F"éﬁva"&%hP%BWc 15 hydroxypropyl cel | ul ose,

hydr oxyet hyl cel | ujs$ 8ualFelehd dbatiabene thmpestibn! bPEe present invention, whether
encapsulated or tableted, the first fraction of selective COX-2 inhibitory drug can be -

20  present in any suitable immediate-release form but is preferably in nanoparticulate -
form and is preferably formulated into beads of similar size to the coated beads
containing the second, sustained-release, fraction of celecoxib. Such beads containing
the first, immediate-release, fraction are either uncoated or coated with a material that
does not slow or extend release of the celecoxib. The demands of a dual-release

25  selective COX-2 imnhibitory drug composition are met surprisingly well by a dual-
release coated bead preparation wherein the beads containing the sustained-release
fraction of selective COX-2 inhibitory drug are coated with a barrier layer comprising
at least one release extending polymer. The beads optionally contain pharmaceutically
acceptable excipients such as lactose and microcrystalline cellulose and are preferably

30 about 0.1 mm to about 1.0 mm, more preferably about 0.15 mm to about 0.5 mm, in
diameter. For example, the beads can be of such a range of sizes that they pass
through a 0.425 mm sieve but are retained on a 0.18 mim sieve. The beads can be
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met hyl cel I'ul ose, ethylcellulose (e.g., Surel easeTM of Col orcon), dem ui’ﬂﬁfe
acetate, sodium carboxynethylcellul ose, polyners and copol yners of gcry e
acid and nethacrylic acid and esters thereof (e.g., EudragitTM RL,

Eudr agi twiloRSs70Eudr agi trm L 100, EudragitTM S 100, Eudr apCT/UsvidEys4

pol yvi nyl pyrrol i done and pol yet hyl ene 20 gl ycols. The polyners can be

combi ned wi th water-sol ubl e substances such as sugar, lactose and salts to
forma coati :&E@B%ﬁim anB Brini 08728 HH &1 seictifd ondRibitory @ngasiet st €.
Eudr agi t TM of Rohm harrr% Is a trade nane applied to a range of products

useful for folmoeeatipints) follnysidbynedrsishespherqrazatiop) dryingramksieyinpthect s are
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remai ni ng nesdlgctive OOX12)iabibitbiycdrag itsht éssdesirsd (dlexdibin sastaifieditkleasepect i vel y) .
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ethyl acrylate anlt enyhediyasnt,ythe beads baye a cPEGOMRISWEA P CRHC

olymers are | | ra' ' - ' al
osage.  For RSPl cekiei b FRH 8 tarcib S ALRGE 5 BRAG SPHA bOpRR hellPback!
PCT/ USOQ! 347édnpiidind @elobit @R consdiihgblver anl anonaupsiymerbarier ey, | or
exanmpl e under the trade nane Surel eas6rm, is anqther suitable material
whi ch is avaptefisally amelgaserextendingpolimer bagrier lapers Jiaads peeonding #q gus f or

preparing, barrjet. coatin cqrdi e\ i L.t.d ed to
s ot hyl bl PaPEYEREYE R trpRCiott 03 o oh i R il plofbRubRIKRFO T
ot-her types gfim &Lidout P basksm@el.ynmers can be used. It is especially
preferred to use ethylcellulose in conbination with HPMC. The coating

procedure can be peasustained-taicase poatingiporfamredaenesdiagte tirnrgsent myenkota s o

sprayi ng equij nt, a.fluidize ed an : . ' |

FFacti onat | mEbeahentains the eGP SEa TRt T A lhitot) B eBfediertn,
nore barri er od@ot AR exlcRiditd BreCORRE A cheddtInére Hobymére selestel it HPMOICh as
et hanol, acetone, nethyl isobutyl ketone (MBK), water and gthers well

known i nl# hi bydrexypropylceliuleseghydreyetindestinlnge) metylhydexyskivigsllplose.f or m of a

solution, a di rsdon enul. si_gn or, | foe | Eetspecific

nature of t hglei%iﬁﬂﬁgo%’oﬁgﬂcm cg'.e‘gPISas I%er?gégﬁg&glp’gq%gﬁpgé E an.

optional Iy bgodi@tatiboxyRitivicdlitBst goihéshnd ¢Spdly@pardfiaestierackhandge t he

perneability of the coati rhg The coating preferably has . )
methacrylic acid and esters thereof (e.g., Eudragit™ RI, Eudragit™ RS, Eudragit™
L100, Eudragit™ S100, Eudragit™ NE), polyvinylpyrrolidone and polyethylene

20 glycols. The polymers can be combined with water-soluble substances such as sugar,

lactose angd salts to form a coatingr providing a pH-independent or pH-dependent
release rate.
Eudragit™ of Rohm Pharma is a trade name applied to a range of products
useful for film coating of sustained-release particles. These products are of varying
25  solubility in gastrointestinal fluids. Eudragit™ RL and Eudragit™ RS are copolymers
synthesized from acrylic and methacrylic esters with a low content of quaternary
ammonjvm groups. Eudragit™ RL and Eudragit™ RS differ in the mole ratios of
such ammonium groups to the remaining neutral (meth)acrylic acid esters (1:20 and
1:40 respectively). Eudragit™ NE is an aqueous dispersion of 2 neutral copolymer
30  based on ethyl acrylate and methyl methacrylate. Characteristics of Eudragit™

polymers are described in Eudragit: Sustained-release Formulations for Oral Dosage
Forms, Rohm Basic Info 2.
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virtually pH independent perneability properties throughout a pH2riamege 004
1.0 to 7.0. At higher pH a reduction in the release rate of certain drugs
such as wWelogdime b nmay be observed but this is not due toptthes@rapsarties of
the polyneric |ayer but to reduced solubility of the drug at high pH
values. 20 An illustrative suitable coating conposition according to the

i nvention conpﬁtkjdselhﬁtbm sulilableasanaqdeiBMispengen, tferexnmplte undet &mtu-aﬂezer

such as trieth |trﬁte or. coconut oil. A specifi of ch a
coating coffig éﬁeg?ﬁséontlﬁﬁ%thgmm material R gstawﬁ@ lﬁ 1HGIe8EEEPDse and

HPMC in a Lﬁ.’ép Etapﬂ"]' l; 25
Each coat e\gﬁ%ggéc?eggd?tt ai ni ng ele |ve&0&%g?n%?‘b& F%gﬁl}%&#g%?g?%nts an
‘i ndi vi dual pmfettrcdaldlmd etlptledhdose hiavingrash smsity of vt droPgo about 15rcPedter N ned -
rate, %/ &l rably |g éf\ﬁndent of its position_in the gastrointestinal

tract. eF types 9bpeHuless- %P%P?ID@WQ«/&W ssperrlly peefereddpaiselent on

the rate ofyuf g, g“fg EI#J sust ai ned-rel ease coating and/or on
the rate of &ros| or?go é(krge coal?l ng in tChe 30 gastrointestinal tract. In a

process for pre[ieicogtife pRetdde badBe perfRasidtydbnventilaPRkans
i nhibitory drug and diluents, preferably |actose and/or m crocrystal l'ine

cel | ul ose, f%treetasml@ SPrayig uipment ofinidizzd depand sgopmention dryingandsice

granul at ed Q il lustrati ve neth drug is added to a
ot o of TR RREEE 108 o baet 47 HfomSe e soping one gy ol SvEH 101,
Avi cel fiM ﬁg’e Mb@.ﬁb&%&%ﬁ%ﬁr rRor8lsyveh®, SudR a@%hnana&tdnetﬁ&hgﬂvunt
of 1000-4000 g and dry-mixed in a high shear m xer (e.g Ni r o- Fi el der

m xer) at esohu@thkqmt (IBKQ cuiattmandsothers Wnll”kum invihis¢echpRaAEIA.0 The ams) i s
added and th é ng, mass i.S nula ed f 2-5 mnutes at h| h speed.
Bt rus, on PRGNS BT PR e o b2 EalRBR 4/BresRo a Bhasn A Befln o N CA
E- 140 extr g g}?gndﬂged,ﬁjﬁle Qélﬁghaﬁﬁ’a ofitB ¢8Mnd LyrRH@bnR Perforated screen with

drilled orifices of 0 0O mm di aneter.” The speed of the agitator and
the feeder are Mﬂ@b@r@ﬂmg@@momopmﬂaﬂmmsethtmedlf)mhemhmcaht|on of

Eggrtgfﬁetl n extru\%gte ctgn?%gnc g&c% %t({qg{lﬂg npre&:rg‘gCA Mar uneri zer
pr ef er abl yvﬁmaugt;amﬂdegéﬂﬁna SerReBbili §9{}b§g9&oh9£' pAQRkdBFASO {PT.02- 10

m nutes, wth about 1000 g wet extru ate on the plate at each run. 15
Dryi ng of tﬁﬁéngh@spﬁawgusmremmmgmdsfmmmsﬁmmlmmhmamedl zed
bed.

observed but this is not due to the properties of the polymeric layer but to reduced
- solubility of the drug at high pH values. |

20 An illustrative suitable coating composition according to the invention
comprises ethylcellulose and HPMC together with a plésticizer such as triethyl citrate
or coconut oil. A specific example of such a coating composition contains 90%
polymer consisting of ethylcellulose and HPMC in a weight ratio of 55:35 to 80:10,
with 10% triethyl citrate.

25 Each coated bead containing a selective COX-2 inhibitory drug represents an
individual controlled release unit, releasing the drug at a predetermined rate,
preferably independent of its position in the gastrointestinal tract. Qverall dissolution
profile and drug availability are dependent on the rate of drug diffusion through the
sustained-release coating and/or on the rate of erosion of the coating in the

30  gastrointestinal tract.

In a process for preparing a coated bead composition, a selective COX-2
inhibitory drug and diluents, preferably lactose and/or microcrystalline cellulose, are
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dryer (e.d., Aeromatic AG West Germany) at an inlet tenperature of 50-90C.
A net device can be placed in the top of the fluidized bed to add &6 &

of beads to the cyclone output. The batch is preferably divided into

sub- bat cwex1a570800- 800 g. Each sub-batch is dried for 10P60USHHMUBS at an
air volunme of 100-400 nB/h in order toy 20 obtain individual beads rather
than aggregates. |f necessary, the sub batches are then m xed and the

whol e bat cmked add fgomubtgaDbyrthefoBewing 1Hnsteatigre pratished: t Theadmpg iscaddedb tood

40-60C. A yield of. dry beagads of 1 - 2000 an be.e | Zi of the
Tesul'ting dPROERASR B8 THEREBA ARG S A aRy A Ry L, AV e o
are sel ect epCiggIMAZiE™ 10F- 591 ¥ % RIxHES thréf) XA SnRhn B 080-4080 ghnd?25

25 pm 300 gm 250 pmand 180 pm Selective COX-2 inhibitory drug-beads
manuf act ur edtyasixeldaw e highrshbar moeer éelg., WiroHFipldbymires) atpartaglemitihg speed for

r el ease- ext endi ng pol yner 0 _prepare sustained-rel ease coated_ beads.

| e ade. 1P aRSUIB o RePL00D Euagka aded mdihe aulng mss rfsegr@a%tei%er

i mredi at e- rgkea: resent in a dual -rel ease conposition of the

i nventi on. %g?ﬁ%ﬁ%}%ﬁ%ﬁg{:%r el easeTM or Eudragit TM RS can be applied as a
10- 20% by wei ght Exeadibrflef tte seiltdigmaterisl ¢3@ bepedivrbedior egample ipa™NICA( €. J. ,
Wirster). The spray gun is nounted at a height of 0.25 cmto 5 cmover the

bot t om of tHd4Begtrudadbigiup Mastieal RS vaen) throngls axpierane srraepsytipdrilled
T 0013 A RNSEY 6 1B A SHARL YO Gl 6 neitlify S00hE ol Sr@PP! T o0
using the folTow n ypl ca proceéss paraneters® atom zing pressure 1.0-3.0

bar, ailg t eprefralyiset dalhe Mwesbivilues/el ocity 100-400 n8/h and sol ution flow
about 10-80 ml/m nute. The coated beads manufactured as above, together

wi t h i medi at e- r Spkaerizatpnnithe resyltmgentugate can eeicondugted donaxamplsiala

encapsul at i nacess. . | n_Lustrati r ss_f ring.

conmposi ti onﬁ-.[()b‘gtlﬁm?ﬁ Sﬁo M%‘%jaﬁa . dtﬁéﬁd%aqggéeemgée)‘gﬂg,&gﬁwgyg? fraction
of drug is glagle piderably adjlsteiiiod0UE, 000 rpth. VEFihe oniZdion Aomtehues forB0ss anti al |y
i nsol ubl e, preferably an aqueous nmedium to forma first drug suspension,
whi ch is thenuies, with abeut 1000 g wetexdnaierandhe pletmativech adi |y opti mi zed by 10
one skiJded in the art .t.o prqovide ,dr rticles of desired size,range.
The vetlm 11 eq  Brvige bf B rRuMNE Sttt R cab e i FAuBlAT R
Next, a |i qddyer @Ot yAeromatio MG, W eSGRiadl N \§ a@nflePfendPeffure ®f §6.-96°€X Aemdli Ny
pol ymers and water is prepared. The tg”c% ynmer coati ncg I's then sprayed on top
of the drugdevees ¢ barjagedin thestopf ity Bngized bed whiveidlosuyf brgdsisgheat us to

form Sust al Ratkl.hERR°TRE IR 14 BrdiBibly dViASERIS A HCIRNBPS00 860's AR ' ' N9

t he second ction
sub-batch is dried for 10-60 minutes at an air volume of 100-400 m’/h in order to:

20  obtain individual beads rather than aggregates. If necessary, the sub-batches are then
mixed and the whole batch dried for 5-30 minutes to an end product temperature of
40-60°C. A yield of dry beads of 1600-2000 g can be expected.

Sizing of the resulting dry beads can be performed using analytical sieves. -
Two sieves are selected from a set of sieve sizes, for example of 850 pm, 600 pm, 425

25  pm, 300 pm, 250 pm and 180 pm.

Selective COX-2 inhibitory drug beads manufactured as above can be coated
with polymers, preferably release-extending polymers to prepare sustained-release
coated beads. Immediate-release beads are not so coated. Both sustained-release and
immediate-release beads are present in a dual-release composition of the invention.

30 For example, Surelease™ or Eudragit™ RS can be applied as a 10-20% by weight
solids dispersion, using spray coating equipment (e.g., Wurster). The spray gun is
mounted at a height of 0.25 cm to 5 cm over the bottom of the bed. Beads prepared as
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prepared in simlar fashion to the first drug suspension. Additiodnally,. a

di si ntegrant suspension, for exanple conprising a disintegrant (e.pj,AuG 2004
croscarnel |l ose sodium and water, is prepared and wet mlled. The second
drug susYy@P4diéand the milled disintegrant suspension arBCT/NEIIsed
together to forma drug/di si ntegrant 20 suspension. The drug/di sint egrant
suspension |s thenresfp ed on top of the sustained- release beads prepared

as above usPAYE HEY re-hepiedy The spating ie apilisdawing the follaying tynieadt i ng

diti Ki II h d
dosi red 1 alEoeF ﬁ%é@?‘%g i e L S e

manuf act ur %I@QEQDMO%% Snt aihsidroll&f aBdutd 0- %m%ﬂﬁﬁet i onal encapsul ation
process. EXAMPLES Exa 1: Preparation of imedi ate-rel ease cel ecoxib

spr ay dr| ed powdaie cpate/lrbea@ﬁmamﬁa@mgasabmsogyﬂlecmqhnmet@atiaclsaac

cel ecoxi.b % vi do 0, 0.1%. s I um | aur. sul fate and 83. 3%

dei oni z&d' \/9513%? "’g%" 9&%&3‘%‘@%?8%‘1"32‘10 ENGHPEYA Eé&%@ﬁgﬁ Son was wet nilled
using a Wly A {’G@Q W ng
conditions: (a) qg%?ﬁ%%@%ﬁ%gcéés fo A%)c sg@j/AdJG %@%&gﬁ%ﬁ%ﬁg
chanber: 0.dvBl-tel¢ase bedaas thh ﬁmdm;:u(:ﬂo))f@ugnsidmgemaﬂmaah 1diﬂedﬁmrmmmlr free
gl ass beads %&a&zglg” ndi n%'l medi a_ vol une:. 125 m  (bul k_ vol une); (d)

agi t at : on hstanpally msolubley prefzably go aﬁP?ﬂ)’Pé%edlqlﬁetorféﬂi’&rﬁMBe
t t
D i i O O SO B

m | | ed 10r ugneskilpd irs therart t4.prdvide diuglpatticiesserondasiped Was rdnen T&me:me@d in a

Yamat o GB-21 spray .drjer under the follow ng conditions: ((j powder
col | ect i on:dreg syspepsion 1§ themspraygostedontgaear spheress Next,pliq pesymm | et

t t 0%
T ol o o Ciborisd ook diBascbxferdind Mifnets Spa iy i€ Bropie D 1
of the spr afhedfolyrtlerostey is(therdépriyedan)opesthesirug- %dt&ﬁ@gaﬂBea’Mxﬁﬁig%?Xl b,

41.5% | act ose,. 9. 7% povi done and 0.5% sodi um lauryl 15 sulfate.
suttable spraying apparatus to form sustained-release beads.

15 Next, a second drug suspension comprising the second fraction of the drug is -
prepared in similar fashion to the first drug suspension. Additionally, a disintegrant
suspension, for example comprising a disintegrant (e.g., croscarmellose sodium) and
water, is prepared and wet milled. The second drug suspension and the milied
disintegrant suspension are then mixed together to form a drug/disintegrant

20  suspension. The drug/disintegrant suspension is then sprayed on top of the sustained-
release beads prepared as above using any suitable spray coating equipment. All spray
coating conditions can be readily optimized by one skilled in the art to provide a
desired rate of coating and coat thickness.

The dual-release beads manufactured as above are encapsulated by a

25  conventional encapsulation process,

EXAMPLES
Example 1: Preparation of immediate-release celecoxib spray dried powder
1.  An aqueous drug suspension comprising 13.8% celecoxib, 2.8%
povidone K30, 0.1% sodium lauryl sulfate and 83.3% deionized water
30 was prepared.
2.  The drug suspension was wet milled using a Wily A Bachofen DynoMill

model KDL wet mill under the following conditions: (a) grinding
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53 WD 01/45706 2 3 AUG 2004 PCTIUSOQ 34754 Exam |l e 2: Preparation of
sustai ned rel ease celecoxib filmcoated beads 1. 2. 5 3. 10 4. 15 3 3 206 ABk
aqueous drug suspensi on conprising 30% cel ecoxi b, 1.1% povi done K30 and
68. 9% dewmugtswat er was prepared. The drug suspensi on WagrhHRlbeHisk ed
using a Wly A Bachofen DynoMII|l nodel KDL wet m || under the follow ng
conditions: (a) grinding chanber: 0.3 liter, batch node; (b) grinding
medi a: 0.7-1.0 nm | ehambere.15diters batohanisie; (10)gradinpdinedian®dila) weh leyd: 240 n
(bul k volume); (d) _agitation speed; 3000 rpm (e), flowrate; 40 m/mn.
An aqueous di spersi &?%c&'@%ﬁaPF%#%BSW%@WEM%%M@WMW; &Hcon)
(41.2%, BPMC 2910 ‘ oA, 3. ] Ol t . 5 - 0, red.
The drug suspensi onqaaﬁg&gjp%%d?g%{) (el-ainéﬂ%)é&g%%@f 8@ B}}é‘?{gss @%}ﬂga‘&?‘ vg’gﬁﬂ%

* mesh sugar spheres Majtidlssing oftheusilledsispichiion was dertrhiled bkt diffrabtieh
rotary processor as under the follow ng conditions: (a) nozzle: Paasche
VLS, siZe 5 nozzle t9peO0@pymat oni zation pressure: 17 psi; (c) rotary speed:

+ 300 rpm (d) dry ngal 365 rying air .tenper re. 70C
(f) spray rate: jO 2-%@%%0%(%?@%%9%@0 ‘ﬁ‘ﬁﬁsov ’?IE%{"% on top
of the drug suspensis@pensiégat i ng using the sanme fluidized bed coater,

configuration, and process conditions as in Step 4. A theoretical coating
| evel of 6% (baskd dhermillgsd suspsasied was sienwprayhdriedins BapatodsB-2tispedy

h . o ! o
D o ot t o) Bhet e O ing S5O B PRwaE Rt o Libnel B " @
10 inlet temperature: 110-130 °C; (c) outlet temperature: 60-70°C; (d) spray
rate: 3-5 ml/min; (e) airflow: 30-50% full-scale; (f) atomization pressure:

1 bar.

Final theoretical composition of the spray dried powder (% of total) was as
follows: 48.3% celecoxib, 41.5% lactose, 9.7% povidone and 0.5% sodium lauryl
15  sulfate.




52. 5% sugar sphere; 40.0% cel ecoxi b; 1.5% povi done; 4.0% Surel easeTl 4
solids; 1.5% HPMC. 25 Examle 3: P aration of celecoxib dual-rel easg3bgpdg,
1. An aﬁ%& si nt egr ant suspensi on conprising 5.0% cr Lase

sodi um gﬁ% g‘JS% dei oni zed water was prepared. 2. The di'sin éeH;(;i}rsé‘fr%‘t§
suspension was wet mlled in a MCrone mcronizing mll (Mdel 232) under

the fol | ovg %ﬁ]ﬁ !g!;kép%%on(f%)su%in@gkﬁgas‘é'& eiEbskih filsdcdapddtebay | ene, MCrone
nodel 232J I'ng nedl a. 48 agate cyllnders, nodel
232A; (c) anount. mAh@ﬂue@lsgimgmmmbmmsmgﬂmefmd@ﬁxﬂI\IMpmndc(mb)
anount of water for_rinsi ng (mxed with 54 2 3 AU 2004 WO 01/45706

PCT/ US00/ 34754 ni | | Bd0gnd r?s/ﬁéﬁaomze@)”ﬂg%wlmaﬂaaﬁﬁ ation: 10 minutes. 3. An

aqueous drug suspen co ' and
68. 9% dei oni zedﬁwat z%gam J@Bpar ed %%gtm lféﬁgmngcor 613’ E?Xﬁﬂﬁ%yg&lygﬁ@l
proceduyy e descri bednioﬂeﬁ&ﬂ@h@t:ﬁﬂlﬁ:d@rth%lldwmgﬁc@ﬂ{tﬁmk (8y'giedisg on pr epar ed

in step 2 was mxed with the dru suspension prepared in step 3 to forma

drug/ di si nt egrant sckamelrsi 3. 11131’1' atcbqu@sﬁbﬂlgmdmgmﬁba dﬂrélocmm lﬁﬁeﬁﬁant

b h 6% % d
1506 o1 oscar mel | oscBestPas GAg e oA T AERTTbut youmeily ©o"°
drug/ di si ntegrant SH@&Q{E}%‘@&&*@%@@Pﬁ:ﬁsge?ﬂéﬁveﬂte@%%ﬂrhinm coated beads

(prepared as in Exanple 2) using a custombuilt, tangential spray 3.5 inch
rotary processoBs. unamraquhwsfmls;bemomgompming|Samd¢as(:’aﬂEﬂek&ﬂl@Cleﬂaasche VLS,

size 5 nozzle tip, ato ' a‘j r re: S . 10 speed: 300
rpm (B drying air %P é°&q{§¥$®%§ﬁ§l}éf S@@n‘égﬁﬁ l’}'ra T 70C (f)
spray rate: 0.2-0. 4 ?I aE pﬁ}ar&pnposmlon of dual -rel ease beads

assumng 90%to 95% coat ng frciency, were as follows (% of tot aI)

40. 8°dA)sugag i(;;heslre l'l‘E&dﬁf_I_@Mmeemgonwas %&%@m@ge&gﬂ&a@ﬁ)ﬁomm

povi done; o Sur el easeTM so 0 b ce Xi
(i mredi at e-r el ease F%‘P? sy gar§p. H%ﬂ%afPﬁﬂaﬁ‘a{‘eW%@Baﬁ@fﬁyaéréH@ 20 1.1

% croscar mel | ose sog cﬁrgg&;ai it hE Rl i SohaicbHaT) fochc Pl 1 o7 e

prototype hard gel at| n ations uaI -rel ease
15 VLS, size 5 nozzle tip; (b) atonnzatlon pressure: 17 psi; (c) rotary speed:

300 rpm; (d) drying air volume: 3 cfm; (e) drying air temperature: 70°C;
(f) spray rate: 0.2-0.4 g/mm.

5.  The polymer coating was then applied on top of the drug suspension
coating using the same fluidized bed coater, configuration, and process
20 conditions as in Step 4. A theoretical coating level of 6% (based on.fina}
coated bead weight) was applied. Final compositions of film-coated
beads, based on a 95% coating efficiency, were as follows (% of total):
52.5% sugar sphere; 40.0% celecoxib; 1.5% povidone; 4.0% Surelease™
solids; 1.5% HPMC.

25  Examptle 3: Preparation of celecoxib dual-release beads
1.  Anaqueous disintegrant suspension comprising 5.0% croscarmellose

sodium NF and 95% deionized water was prepared.
2.  The disintegrant suspension was wet milled in a McCrone micronizing
mill (Model 232) under the following conditions: (a) grinding chamber:
30 polyethylene, McCrone model 232J with 232P cap; (b) grinding media:
48 agate cylinders, model 232A; (c) amount milled: 3 g croscarmellose

sodinm, 20 ml water; (d) amount of water for rinsing: 57 ml (mixed with
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Capsul es A"and B, sustained-rel ease Capsule C and i nmedi at e-rel ease Capsul e
D) were prepared containing beads and/ or powder produced in Exarrpl.lzqs @32@‘
above. Al 25 capsul es were prepared using opaque white Capsugel TM 4

Coni SnapwWher4$706gel ati n capsul es. Fornul ati on desi gns ar e pitayseosivsfabl e 2,
bel ow. Capsules A and B each contained both an inmedi ate-rel ease conponent

and a sustai ned-rel ease conponent. Capsule C contained only a
sust ai ned-r el ease cdRBlEHSHEPaRBIONY (@hﬁ@%ﬂmgMMdﬁ&mﬂlﬂtﬁo only an

nedi at e-rel ea 5 WO 01/.45706 Tabl on d n of
ICapsu: es A-D 2 ?AUG@%B‘Z&%G%W@L%‘QPW iqg‘h‘fﬁg mE ﬁp B tgal ned
Rel easeDual Rel ease mmgspmelom&ma&@%% %a%meea@da}%.ﬁggr ! 400
S

dri ed powder Fi hn-coat ed beads (160 ng) (300 ny - - | -rel ease
* My) CFil mcoated bea@s%@@pmtgylmbﬂmsaybednnﬁxamlﬁﬁar- (400 ng) As is shown

pouder (Ccont ai ni Ay %%&mﬁw FRRSTn PSP MBS r¥ed i n
Exanpl e I and 300 ﬁgﬁgdwh@ﬁg%ff&g{e%cr ecm?n %#?g%{eﬁ jning 5

approximately 120 ny cel eco prepared as Capsul e
B contained 400 ny ’ﬁlﬁc chmﬂ:esntmna&”sheﬂﬂxgﬂhsmt@w eubpassiols brwdight, was dsxanpl e
3. Capsule C conta %ng‘g) fi| mcoated beads )Jrepar ed as descri bed
in Exanple 2. Caps OBS i G5 oliﬁ’@or?”gpﬁ‘fld%?ﬁﬁ AP 7eIFy sofiuabar ed

as described in Exanglseys dEs oxi b | oadi ng of each of the four
capsul e fornul ati ons was % apprc?mt%gl y 200 ng. Exnmple 5 Capsules A-D and

a cornni® i al cel BcoxThe &MOG/digintegrane slispesideWeasHRy coubqiSoite filvaldategst ed in a

standard USP di ssol utign assay_ perfornmed using a Hanson
| beads (prepared as in Example 2) using a custom built, tangential spray

3.5 inch rotary processor under the following conditions: (a) nozzle:

Paasche VLS, size 5 nozzle tip, (b) atomization pressure: 17 psi; (c)

rotary speed: 300 rpm; (d) drying air volume: 3 cfim; (e) drying air
15 temperature: 70°C; (f) spray rate: 0.2-0.4 g/min.

Final composition of dual-release beads, assuming 90% to 95% coating
efficiency, were as follows (% of total): 40.8% sugar sphere; 31.3% celecoxib
(sustained-release layer); 1.1% povidone; 3.1% Surelease™ solids; 1.3% HPMC;
20.5% celecoxib (immediate-release layer); 0.8% povidone (immediate-release layer);

20 1.1% croscarmellose sodium (immediate-release layer).

Example 4

Four different prototype hard gelatin capsule formulations (dual-release
Capsules A and B, sustained-release Capsule C and immediate-release Capsule D)
were prepared containing beads and/or powder produced in Examples 1-3, abave, All

25  capsules were prepared using opaque white Capsugel™ size #0 ConiSnap™ hard

gelatin capsules.

Formulation designs are shown in Table 2, below. Capsules A and B each
contained both an immediate-release component and a sustained-release component.

Capsule C contained only a sustained-release component while Capsule D contained

30  only an immediate-release component.




nodel Sl P aut osanpl er under the follow ng conditions: (a) dissolution
mediumwas 15 1 liter of 0. O5M sodi um phosphate with | % sodi um | a‘{WéUB 7004
sul fat exswbla)spagdl es were rotated at 50 rpm (c) | capsupered/Isoaded per
flask using copper wire capsule sinkers (3-5 twsts); (d) 45 pm nanual
filtration was used fromO-1 h and Hanson autosanpling was used from 2-24
h; -and (e) HPLC with UV Tidilez!Famuwlatdondesigh of Capatilegd-Di | trate. 20 Results
of the di ssoelulion_assav shown in Eiaurg 1, denmnnet ratao t hat Aol rel ease
of cel eco}i b Copslei ev élmmmtbdlﬂlﬁashpss}lséained&qhﬁsm hg sPmalRelensed pojwder
and fil m ¢o&oechuhatiaks, ano[.‘bmpnnéi&psu e BCooipmmiest ng dual -Comparemtbeadp. |t

shoul d b¢ notedy that Hg%ﬂamlﬁbwdgp npmhl_ﬁ'aay@q,egggect ed to provide
di ssoluti¢n in -under 3 , hot necmgy o| refl ect dissolut]on

in vivo. 57061 PETHUSOO-34754 S u_f-\ MED+E: 1

A phar macduti cal™ conpogiti on conprisi pg one or nore or“_lllﬂl"’ﬁ‘i 41 e] dose
units, ea¢h conprisingta first fractiéon of a selectivp mwl -
inhibitory drud of | oy water sol ubil {tFibinrcaateddreadsit | of ~ about 10 ngy t
about 400|ng, said 5 fijrst fraction bei ng {500smguti onjin a pharnmaceuti
accept abl ¢ sol vgnt andf Gpraydrsigitiwder | | Medi at e-rel eape solid-particle
havi ng a 0 particle $ize lR9 han about 5 um and] a second fractim of

the drug i Nt about—400-ny,; aai—u secoma—fTratti on

bei ng present in sol rticle si at er t han
about 25 m and/dl?‘ 1r? 8 Eﬁﬁ%?déPﬂ%gmggg&ﬁdr §é’f% efdhs

pr ogr amred-ghRkeRfEA otv&d@(’cohﬁu%ﬁé ﬁppr@ﬁkn%@el?@b‘?ﬁ? BeleSdiSh)Rr d@ &ABHb&Y
ext ended- rel éase partlc es; wherein said fir fractlon and sai d second

fraction oﬂnEhempkmbamiaB@)mgeﬁemtamcdaﬂmﬁ ghu-qoatedcbeeds (sboteining: 1 to about
1:10. 2, Th ' f i.m 1 wh th ti 2
i bi ¢ Sry Spegrehl AmdselrHP srobtie o descnfiet @ Bgle 2 XERRIE D, A no
group, R4 Ioanamam%gbfauﬁlmmﬂéxhs iﬁ-ép:ﬁ'ls&‘ﬂi(ﬁcscﬁb@&'ﬁx Exarhsle . @apSHi® wher e

R5 is hydrogen or hal ogen, and Y and i ndependent |y car bon or
ni t rogen atfbmtaiaﬁdﬁDﬂgagmﬁﬂlnEmatathmésmepm‘eﬁlasdesmﬂwém xaplee-ed ring

that i s unsubsti ted or stituted one mor e ns.w.t h 0 oxo,
hal o, meth apgyle ?HQF‘&?}U Brsepﬁeg (351F %ﬁ‘li m\l\gxwgll%ei n
the five- 10 'ﬁt%l’é@?éﬂéﬁf‘tﬂ@a&h@ﬁf heﬁ:h%&'ﬂfécfoﬁficapsulc formulations was

10  approximately 200 mg.

cal |y

U C) O N

Example 5
Capsules A-D and a commercial celecoxib 200 mg (immediate-release)

capsule were tested in a standard USP dissolution assay performed using a Hanson
" model SIP autosampler under the following conditions: (a) dissolution medium was

15 1 liter of 0.05M sodium phosphate with 1% sodium lauryl sulfate; (b) paddles were
rotated at 50 rpm; (c) 1 capsule was loaded per flask using copper wire capsule sinkers
(3-5 twists); (d) 45 pm manual filtration was used from 0-1 h and Hanson
autosampling was used from 2-24 h; and () HPLC with UV detection was used to
analyze filtrate.

20 Results of the dissolution assay, shown in Figure 1, demonstrate that dual
release of celecoxib is achieved from both Capsule A comprising spray dried powder
and film-coated beads, and from Capsule B comprising dual-release beads. It should
be noted that the dissolution medium was selected to provide dissolution in under 30

minutes, not necessarily to reflect dissolution in vivo.
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fromthe group consisting of cyclopentenone, furanone, nethyl pyrazole,

| soxazol e and pyridine rings substituted at no nore than one posit iZ%nAUGZLZUU’r
The conposition of Claim1l wherein the selective cycl ooxygenase-2

i nhi bi t oD 01257¢r ug i s sel ected from cel ecoxi b, deracoxi bPCYASHERG b,

rof ecoxi b, 5-chloro-3-(4 nethyl sul fonyl)phenyl-2-(2-methyl-5

pyridinyl) | di - S5-di fl uorophenyl) 57 WO 01/45746 2 3 AUG 2004

PCT/ USMlS%dg?fgL ' IMﬁ:sul fonyl ) phenyl ] -2-cycl openten- |-one and
(S)-6,8-dichloro-2- (trifluoronethyl)-2H 1-benzopyran-3-carboxylic acid. 5.
The conposi ki orA pharglageurical gerepasitipnt dvsnpsisingoenevs mgrelosdkydpdiverablepdose
inhibitory drug.is celecoxi.b. - The ¢c sition of daimJl.wherein said
first fraction B¥St5& 8‘?%5“?1&%F%fgiﬁa&g@bﬂ?g?‘ﬁe%{wﬁﬁémﬁﬁm% %Mpt abl e
solvent 7. The GAEBARA Wakr Slubiif) B2 AR bfatdhe 18 e/ B HboGPA g Cshi

pol yet hyl ene gl yc%rlg. 8. Tlﬁe léo ositiaon of Cfai m 6 v%ereion parllfnlg’gﬁ%éds
conpri sisng sai dustfranidn oemgtin eolutibn iha pbrmgcantizally asteptable isgmeéasd/on i n a
matri x solution conpri.sing.said first 10 fractjon of the drug, 9. The
conposi tion of REFSE atg-ge F%eﬁﬂ%dpmﬁfeaﬁams@%gé@m%kﬁ%ms. 10.
The conposi ti ongphy £.41 ' | b St o i ' Eu;.’gf%i S
present in i mret%ﬁat e-Fg%egé%%gg |8§€)ﬂagﬁlgldg&sg%aa\§/‘%8%t%£66%§}tgl e size

| ess than aboutaboup400 mg,lsaidlseeomdiipaitntbeinp mesddt i soliialiclés haingla Dgg f orm
of unit dose hard capsules. 15 12. The conposition of Caim 11 wherein said

first fraction RARGCIS size greates tanmabget 3 owm agd/or freontpdedrelepsecslanrelense,

separ atyg gr anul 3 L L:hin c | 1 ~ I 1J f
Claim 11 wher eilsr:;}'a al sglggzﬁ ,?@ggtr%%ﬁseoﬁﬂ §g§ g?sﬁgg}sgaﬁ&%e%g#géﬁ %ﬂté}{heﬁ

mul tiplicity ofrehasdwaitidlen hehan bdig fieqffactibh 86 564 eamad ftlkcivn beithe dAsey
programmed-rel ease, tined-release, pul se-rel ease, sustained-rel ease or

ext ended- 20 r eA'@ RESCH A A Height gatiojof abppkl G bigaat 1d®- of C ai m 13 wherein

t he beads each have a sustai ned-rel ease coating that conprises one or nore
phar maceut i 4al | Thexampestionof Glaivnk whersint thadelectiyeotyginoxygenhse-2 ftgbitory
conposi tion of ai.m 14 V\,hereiril sai,d first fraction of the drug is present
in 25 a nmultip igﬁ@"‘%ﬁp‘?}‘é‘&?g far in size to the beads contai ni ng said

second fraction of the drug, but havi no %ti ng or having a coating that
is not a z
Q
\
X <
R\ l
o X
15 R*

where R is a methyl or amino group, R* is hydrogen or a C;¢ alkyl or alkoxy
group, X is N or CR® where R’ is hydrogen or halogen, and Y and Z are
independently carbon or nitrogen atoms defining adjacent atoms of a five- to six-
membered ring that is unsubstituted or substituted at one or more positions with

20 0xo0, halo, methyl or halomethyl groups.

3.  The composition of Claim 2 wherein the five- to six-membered ring is selected
from the group consisting of cyclopentenone, furanone, methylpyrazole,

isoxazole and pyridine rings substituted at no more than one position.

4.  The composition of Claim 1 wherein the selective cyclooxygenase-2 inhibitory
25 drug is selected from celecoxib, deracoxib, valdecoxib, rofecoxib, 5-chloro-3-(4-

methylsulfonyl)phenyl-2-(2-methyl-5-pyridinyl)pyridine, 2-(3,5-difluorophenyl)-
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controll ed-rel ease, slow rel ease, programmed-rel ease, tined-release, c£ul se-
rel ease, sustained-rel ease or extended-rel ease coating. 58 2 3 AUG 2dbx AUD004
01/ 4570w Gih338600/ 34754 16. The conposition of C ai m 14 whefrekiyiha

rel ease-extending polyners are selected fromethylcellul ose and pol yners
and copol yners of acrylic acid, nethacrylic acid and esters thereof 17.
The conposi ti odr[éfmethyilsmifonyiplmngi]2-syilopednitens I -ohe and ($)r6, 8dithiab@- second
fraction 5 of _the dru sent together in beads, each individual bead
havi ng dual - r ﬁg@nb‘gl@ai'ﬁﬂ%' EnZOPYrapRiCUBAPY #59n of O ai m 17 wherein
each bead has an inner sustained-release |ayer containing said second
fracti on of- t hEheicempesitdon af Glaimrl whers the seledtivecyslookygenase:d mhabitirpg sai d
first fraction,of .the drug. 10 19. The conposition of Claim10 that is in
the form of unﬁugdaggef% ets. 20. The conposition of C aim 19 wherein said
first fraction_and said secqnd fraction of the drug are present in
separat® | Qyer W?WP%SIP%O?QMISWII?ED spirbfiest frgeten plthe druads in salgtionaher ei n

said second frgct %%gﬁé@g%&piﬁleo%%&w in particles having

control |l ed-rel ease, s ase; programmed-rel ease, tined- 15 rel ease,

pul se-rel egse, .sustai ned-re se ,or., extended-rel ease. properties. 22. The
conposi ti o of%&?’ﬁ?% %8*@?%‘“5@2?%“99&8?\30 FW‘PSEQ p&mghﬂpgrgglygol-
distributed in_a sustained-release matrix conprising ] ]

hydr oxypr ofy| mEh¢omEpesitien eEClam Gwhereln paselps Gomprising said seqond ffactiorout 100

to about 8000 i;g iy ti.cal _conposition comprising one or
nore orally de f@gra @%?@Bﬁ%@%&"é‘a‘g %%%FP&%&%WW S?lrdé i on of
cel ecoxd b in ifraekboéfthedhgase formin an amount of about 10 ng to about
400 ny, and a second fraction of celecoxib in controlled-release,

sl owrel ease, PhoesRPBEHR 8f ERHE 8 thhIBYa iR ARG b ddSe scrffézag,g@ss.

sust ai ned-rel ease or extended-release formin an anount o ut 10 ng 25

to about 4 ' : i di . b ngl.e or al .

adm ni stra? ?’oggh%? %B?%ﬁgggﬁpdﬁ gogé&éir?ﬁag‘gf%s?g& gtﬁ@} (zfc@gdﬁl 1s§reéﬁlg>3ngr eater
than about 100inugkdiate-re(dise solid prvticlechaving @ M6 Phrtield stk 1ebs tan Aas s 12l ng/ nl
within about 30 mnutes after the admnistration, and (c) a T12l onger than

about 9 B. 124. TRO@omBERAGH bf Clhiff10had i theFbAN o R dosPRRd Bapsieg! € or al
adm nistration of 1 30 to about 4 dose units to a subject, (a) a Cm

great efst "3, apRY bomPOsif8h Bt CIifd) 1 1wherein said first fraction and said second fraction
of the drug are present in separate granules or beads within the capsules.

13. The composition of Claim 12 wherein said second fraction of the drug is present
in a multiplicity of coated beads having controlled-release, slow-release,
programmed-release, timed-release, pulse-release, sustained-release or extended-

20 release properties.

14. The composition of Claim 13 wherein the beads each have a sustained-release
coating that cornprises one or more pharmaceutically acceptable release-
extending polymers.

15. The composition of Claim 14 wherein said first fraction of the drug is present in
25 a multiplicity of beads similar in size to the beads containing said second
fraction of the drug, but having no coating or having a coating that is not a
controlled-release, slow-release, programmed-release, timed-release, pulse-

release, sustained-release or extended-release coating.
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59 2 3 AUG 2004 WO 01/45706 PCTI USO0/ 34754 T,, shorter than about 90
mnutes, (c) a blood serumconcentration of celecoxib of at |east 2530““%4[’;]1
Wi thin about 15 minutes after the admnistration, and (d) a TIn sucht

bl ood sewomasnsent rati on of cel ecoxi b remai ns above abourCh@somsyrsd for at
| east 18 h after the admnistration. 5 25. The conposition of Caim 23 that
has pharmacol dnetic properties sufficient to provide onset of therapeutic
ef fect wi t Hi6n dhegomposition el Chainurewhaninghe re¢lbaseaptanding polyroers afeor at | east

about 24 h, follow or I.nistration thereof to a subject. having a
cycl ooxygenase-sﬁle%gﬁ'ﬁf‘b%l’gggﬁ?i@?%wd?ﬂ“&wga@B@F‘.’POA‘W%%S?F B8t reating a
medi cal conditiﬂh&?@mgﬁegt&s%é‘g&j ect where 10 treatnent with a

|

cycl ooxygenase-2 inhi bitor is 1ndicated, conprising orally admnistering 1

to about 4 S i . Qsit]on of i m.l once day. . A nmet hod
of treating a rueimpodtiofof RIRESI WPGsh el firt Hacfl Busalifibrend Faciopon
with a gycl ooxygenasfg drd praidit tepettes id BHAS Al inde@mRAl behd Haiih@ Hhial-
*administering 1 to about 4 dose units of a conposition of Clarm23 once a
day. 28. The colesssipropasties. claim 1, wherein said first fraction is in
solution in a pharmaceutically acceptable solvent and/or present in
I redi at e- . edilde caalpbsitipa iof Gidigs] halewip exchbBBad haw 4d inher shstamel@slsadehan
about 1 pm 29. The conposition of claim]1l, wherein said first fraction is

in sol ution inlaysseantameng saidssoopd Faction ofthe deig andran oussdmgedinterrelpase
I medi ate-rel eﬁ?ﬁ%ﬁ%ﬁ%&%%@@ﬂ%? particle size | ess than
: rtron of clarm,

about 5 pm 30 e conpa herein said first fraction is

present.in j | at e-rel.eas al i arti.cl.es. havi.ng. D. article size
less tH&n am%fﬂmélﬁn?ﬁéﬁ%‘%ﬁ%@?ﬁ%%&%ffﬁ“ 0 WEE’% 30, wherein
said second fraction is p:ogs nt in controlled-rel ease,, sl owrel ease,

pr ogr anmed-4%| egsomppsitign of (daian19 whersw sapd fisst fracton aug saadisecprd agtiony,

ext ended-rel ea tﬂ@‘gf" a3 I3 fia of clainms 28-30,
wher ein said zogcon ?ra I on F%J%?l.eagée)lﬁ?&?n%ggﬁf% pgl%i cl es having a D90
particle si £ gfl%acto%potsﬁ%lq o?@al{itm g(? wgérréinasrz]igd $dofid %tagzgclnl gtqi:c drug is present

in particles having controlled-release, slow-release, programmed-release, timed-

15 release, pulse-release, sustained-release or extended-release properties.

22. The composition of Claim 21 wherein said second fraction of the drug is
distributed in a sustained-release matrix comprising
hydroxypropylmethylcellulose having a viscosity, 2% in water, of about 100 to
about 8000 cP.

20 23. A pharmaceutical composition comprising one or more orally deliverable dose
units, each comprising a first fraction of celecoxib in immediate-release form in
an amount of about 10 mg to about 400 mg, and a second fraction of celecoxib
in controlled-release, slow-release, programmed-release, timed-release, pulse-
release, sustained-release or extended-release form in an amount of about 10 mg

25 to about 400 mg, said composition providing, upon a single oral administration
of 1 to about 4 dose units to a subject, (a) a8 Cpax greater than about 100 ng/ml,
(b) a blood serum concentration of at least 50 ng/ml within about 30 minutes
after the administration, and (c) a T longer than about 9 h.

24. The composition of Claim 23 providing, upon a single oral administration of 1

30 to about 4 dose units to a subject, (a) a Cnmax greater than about 200 ng/ml, (b} a
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rel ease, d‘sl OYVLreI ease, progranmed-rel ease, timed-release, pulse- rel @asgys 2004
sust ai ngd-rel eas - '
ease or extended-rel ease particles. 60 PCT/US00/34754

WO 017453706
Tmax shorter than about 90 minutes, (c) a blood serum concentration of celecoxib
of at least 50 ng/ml within about 15 minutes after the administration, and (d) 2
Ty such that blood serum concentration of celecoxib remains above about 50

ng/ml for at least 18 h after the administration.

5 25. The composition of Claim 23 that has pharmacokinetic properties sufficient to
provide onset of therapeutic effect within about 1 h, and a duration of
therapentic effect for at least about 24 h, following oral administration thereof to

~ a subject having a cyclooxygenase-2 mediated condition or disorder.

26. A method of treating a medical condition or disorder in a subject where
10 treatment with a cyclooxygenase-2 inhibitor is indicated, comprising orally

administering 1 to about 4 dose units of a composition of Claim 1 once a day.

27. A method of treating a medical condition or disorder in a subject where
treatment with a cyclooxygenase-2 inhibitor is indicated, comprising orally

administering 1 to about 4 dose units of a composition of Claim 23 once a day.

28. The composition of claim 1, wherein said first
fraction is in solution in a pharmaceutically acceptable sclvent
and/or present in immediate-release solid particles having a Deo
particle size less than about 1 pm. ‘

29. The composition of claim 1, wherein said first
fraction is in solution in a pharmaceutically acceptable solvent
and present in immediate-release solid particles having & Dsp
particle size less than about 5 upm.

30. The composition of claim 1, wherein said first
fraction is present in immediate-release solid particles having
a Dgy particle size less than about 5 upm.

31. The composition of any of claims 28-30, wherein said
second fraction is present in controlled-release, slow-release,
programmed~release, timed-release, pulse-release, sustained-
release or extended-release particles.

32. The composition of any of claims 28-30, wherein said
second fraction is present in solid particles having a Dgo
particle size greater than about 25 um and in controlled-
release, slow-release, programmed-release, timed-release, pulse-
release, sustained-release or extenced-release particles.
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