W R

CAVELIER ABOG:ADOS COLO 12482-801- 002 3-ID-14___ /b5
v - -‘-_T'; w W Tk e
‘ I | : TS sy “Fliess 8 \
) : 'J icwim H m

‘tm_l:m:«c;}ga p ) ,ﬂ"‘ (!rf dﬁfmﬁt‘_ aclén
o TEITES B
: 23 DIVISIC £2 IJE‘.TB CREACICTS

\ ' ;Amﬁa'_/.,»——/'-
FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

Industria y Comercio q
SUPERINTENDENCIA i

2000-10 _ L
O SOLICITUD DE: ' |
H N
D Correccion de Error Material Modificacién a una solicitud
Nombre: PHARMACIA CORPORATION IDENTIFICACION
Sociedad constituida y
Existente bajo las leyes de I:I ‘ I:I
SOLICITANTE Delaware, Estados Unidos de C.C. - NIT
América. D ' D
Direccién: 5200 Old Orcherd Road, C.E. Otro
Teléfono: 546 09 70
E-mail:  clientes@camyp.com Namero: _
Fax: 2494070 |
Domicilio: Skokie, Hlinois, Estados Unidos '
de América
Nombre: Emilio Fe‘lrrerot . IDENTIFICAC{ON
Direccién:  Carrera 4° No. 72-35 - -
REPRESENTANTE Teléfono: 347 36 1 1 - c.C E NIT D
O APODERADO E-mail: cavelier@cavelier.com
Fax: 21792 11 _ C.E. : D Otro D
Domicilio: Bogota Colombla
'~ o Numero: _438.019 TP _ _31.929 |
i - ) :

' Nimero de expediente:  00.093.233

@ Descripcién de la correccion o modificacion solicitada 7

Se presenta la copia certificada de la solicitud de patente estadounidense No. 60/169.856 del 9 de diciembre
de 1999, junto con la respectiva traduccién de su caratula y capltulo reivindicatorio del cual se reclama prioridad en

solicitud de patente.
‘ Adicionalmente se presenta una copla de un recibo de solicitud por parte de la Oficina de Patentes y Marcas
de los Estados Unidos corrigiendo la fecha de presentacién del documento arriba mencionado, el cual fue
presentado el 9 de diciembre de 1999 y no el 8 de diciembre de 1999 como se expreso en la solicitud Colombiana.
Por lo tanto los datos de la prioridad reivindicada son:
Pals Fecha Namero de solicitud
us g de diciembre de 1999 60/169.856

Comprobante de pago No. 5.983 por $ 73.440,00 Eocha D de febrero de 2001

: L

@ Anexos: ) h
}

y

Comprobante de pago de la tasa

D Poderes, si fuere el caso '4_

D Certificado de existencia y representacién Iega! cuando el solicitante sea persona juridica

. NOMBRE: EMILIO FERRERO . FIRMA: Sl GM

C.C. 438.019 de Usaquén . T.P. 31.929

. & I ,
Instrucciones para el diligenciamiento de! presente formularlo, ver raverso de esta pagina

CAR/arc.- ' —




PA 244472

e R ——ry ) L £y . _ - e
. — - - - T m - -

—p—. —————

TIE]UNITED STATES[O1 QY

S

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

‘‘‘‘‘

December 21, 2000

THIS 1S TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A

FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 60/169,856
FILING DATE: December 09, 1999

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

\ﬂNTGOMERY Lj- !3

" Certifying Officer




66/68/21

BINREANE

Agpeove Sy wae wngh 0471 LA O 0431 -0007
Puienl s Tindiesprk Oftion, U.E. PEPARTMENT OF COMMERCE

old '@ n eLsof

This i5 & request for filing a FROVISTONAL APPLICATION under 37 CFR 1 A I
DocketNober | C-3267 Type s plom sign () +

CYCLOOXYGENASE-2 INHIBITOR COMPOSITIONS HAVING RAFID ONSET OF

Jennifer Amundsen, Mail Zone 1820
MONSANTO/G.D. SEARLE

P.0. Box 5110 ]
e [ 60680-5110 | comwmy [Usa 1

— BNCLOSHD AFPLICATICN PARTS (cbopek slf shoot i)
Spmilicasien Naniar of Pogm —yg| D Sanll Buthy Satupent
Ol Naherof Thastt Othar {apacity) I
OF PAYMENT.
. . - * q
A ciack or sy anler i3 endiued ©© cover te Pawiiesl
fiog o FROVIECHAL
FILING FER
X :‘::'::.’:;‘"I """I “""""l 19-1025 AMOUNTR $150.00

_Ilh_h*nﬂb-l—vdﬁu__-*l“ﬂ-"“uh_

X|Na
Yeu, the name of e U8, Govammens sgency and the Coverament ceatrect smmber sy
SNATURE
a?g,&. D | Decernber 8, 1999
. or PRINTED NAME RECISTRATION NO. 39,457
James C. Forbes O eppropriste)

Addidonsl byseniers are belng oamed on scpaminly yarcherod sheets sttachad horgtn,

PROVISIONAL APPLICATION FILING ONLY

Bolon Niowy Sastumeny  This Son'hs cliamtind 0 toke Thimmte dumplsin Thee will vivy depumlng e Sho aoeds of the indivkind sane * Any csmmauton o the etut of then you e rugaind o exsplots i
frmn ol o 10 the Ol of Assistes Gy snd Bsbantusest ok, Pus s Trodusd G, Wblngm, & 3054, ad to the Ol of Inlamsin sul Regduory Afls, Ol of Mot
ik Mindiges (Pvagrs G53-00237), Wakingam, DC 2003 00 HOT SEND FERS O COMILETED FOIME TO TEN ADDESES 20D TO Anleet Cotmmmlvr fr Putmts, Snkingen, BC 231

PROVISIONAL APPLICATION COVER SHEET ;e(f

12 — 10 ~99 \’b\ M‘



STI9

6660287 " 9S8

FROVISIONAL UNITED STATES PATENT APPLICATION

for

CYCLOOXYGENASE-2 INHIBITOR COMPOSITIONS HAVING
RAFID ONSET OF THERAFEUTIC EFFECT

by

Subhash Desal, Tugrul T. Kararil and Mark J. Kontny

wueen TBOIS (0 PSS

mmornmrmmjb 8: quf}

1 haraby oerly that this Prient Appfioation is baing depoalisd with the Uniiad Sisiss Postal Garvice
"EXPAESS MAL POST OFFICE TO ADDRESSEE" sarvios undar 37 CFAL §1.10 on the date indionied

wm«mhmnm wmm.
womn DU LDt le O Bpisolioh




666037 " 95863709

10

15

c-3267 . 1%

FIELD OF THE INVENTION
mMinvmﬁon:dmtomnydeﬁvmﬂhphmﬁcd
compositions containing & cyclooxygenase-2 inhibitory drug as an active ingredient, to
proceases for preparing such compositions, to methods of treatment of
cyclooxygenase-2 mediated disorders comprising orally administering such
compositions to a subject, and to the use of such compositions in the manufacture of
medicaments.

BACKGROUND OF THE INVENTION

Numerous compounds have been reparted having therapeutically and/or
prophylactically useful selective cyclocxygenase-2 inhibitory effect, and bave been
disclosed as having utility in treatment or prevention of specific cyclooxygenase-2
medisted disorders or of such disorders in general. Among such compounds arc a
large number of substituted pyrazolyl benzenesulfanamides as reported in U.S. Patent
No. 5,760,068 to Talloy ef al, including for example the compound 4-[5-(4-
methylphenyl)-3-(trifluoromethyl)- 1H-pyrazol-1-yl Jbenzenegulfonamide, also refegred
to herein as celecoxib, and the compound 4-{5-(3-fluoro-4-methoxyphenyl)-3-
difluoromethyl)-1H-pyrazol-1-ylJbenzenesulfonamide, also referred to herein as
derscoxib. Celecoxib has the structure:

and deracoxib has the structure:
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Other compounds reported to have therapeutically and/or prophylactically
nseful selective cyclooxygenase-2 inhibitory effect are substituted isoxazolyl
benzenesulfonamides as reported in U.S. Patent No. 5,633,272 to Talley et al,
including for exmmple the compound 4-[S-methryl-3-phenylisoxazol-4-
ylJbenzenesulfonamide, also referred to herain as valdecoxib, which has the structure:

Still other compounds reportad to have therapeutically and/or prophylactically
useful selective cyclooxygensase-2 inhibitory effect are substitated
(methylsulfonyl)phenyl furanones as reported in U.S. Patent No. 5,474,995 to
Ducharme et al., including for example the compound 3-phenyl-4-{4-
(methylsulfonyl)phenyl]-SH-furan-2-ons, alsa refesred to herein as rofecoxib, which

* has the strocture:
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U.S, Patent No. 5,981,576 10 Belley et al discloses a further series of
(methylsulfonyl)phenyl fomnones said to be vacful as cyclooxygenase-2 inhibitors,
including 3-(1-cyclopropylmethoxy)-5,5-dimethyl-4-[4-(methylsulfonyl)phenyl}-SH-
furan-2-one and 3-(1-cyclopropylethoxy)-5,5-dimethyl-4-{4-(methylsulfonyl)phenyl}-
5H-furan-2-ome.

Buropean Patent Application No. 0 863 134 discloaes the compound 2-(3,5-
diflnorophenyl)-3-{4-(methylmifonyl)phenyl]-2-cyclopenten-1-one said to bo usefnl
a8 a cyclooxygeuase-2 inhibitor.

Interostional Poblication No. WO 99/55380 disclowes, inter alia, 2 compound
having the structure:

70

said to be uscful as a cyclooxygenase-2 inhibitor.

Many sclective cycloaxygenase-2 inhibitory compounds, including celecoxib,
deracoxib, valdecoxib and rofecoxib, are hydrophobic and have low solubility in
water. This has presented practical difficulties in formulating such compounds for
oral administration, particularly where carly onset of therapeutic effect is desired or
required.

Hlustratively,.the formnlation of celecoxih for. effective oral administration to a

3
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subject has hitherto been complicated by the unique physical and chemical propesties
of celecoxib, particularly its low solubility and factors sasociated with its crystal
structure, including cohesiveness, low bulk density and low compressibility.
Celecoxib is unusuaily insoluble in aqueous media. Unformulated celecoxib is not
readily dissolved and dispersod for rapid absarption in the gastrointestinal tract when
ldminisuedonuy.hmmplohcapsuhm_lnaddiﬁhn.unfmﬂued
celecoxib, which has a erystal morphology that tends to form long cohesive needles,
typically fuses into a monolithic mass upon compression in a tableting die. Even
when blended with other substances, the celecoxib crystals tend to separats from the
other substances and agglomerate together during mixing of the composition resulting
in a non-umiformly bilended composition containing undesirably large aggrogates of
celecoxib. Therefore, it is difficult to prepare a pharmaceutical composition
containing celecoxib that has the desired blend uniformity. Further, handling
problems are encountered during the prepamtion of pharmaceutical compositions
comprising eelecaxib. For example, the low bulk density of celecoxib makes it
difficult to process the small quantities required during formulation of the
pharmaceutical compositions. Accordingly, a need exists for solutions % numerous
problems associsted with preparation of suitable phermaceutical compositions and
dosage forme comprising celeconib, particnlarly orally deliverable dose umits.

Maore generally, a need exists for anlly deliverable formmmlations of
cyclooxygenase-2 inhibitory drugs of low wateg solubility including celecoxib, such
formulations possessing one or more of the following characteristics relative to
unformulated celecaxib or other celecoxib compositions:

(1) improved solubility;

(2) shorter disintegration time;

(3) sborter dissolution time;

(4) dccreased tablet friability;

(5) increased tablet hardness;

(6) improved wettability;

(7) improved compressibility;

(8) improved flow properties of liquid and particulate solid compositions;

(9) improved physical stability of the finished composition; )

4
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(10) reduced tablet or capule size;

(11) improved blend uniformity;

(12) improved dose uniformity;

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

ubleling:

(14) increased granule density for wet granulated compositions;

(15) reduced water requirement for wet granulation;

(16) rednced wet granulation time; and

(17) reduced drying time for wet granulated mixtures.

Funther, there exists an especial need for onally deliverable formmlations of
cyclooxygenase-2 inhibitory drugs of low water solubility inclnding celecoxib, such
formulations providing meve rapid onset of therapeutic effect than the comresponding
unformnlated drugs ar known formulstions of these drugs. To the exteat that rapid
onset of therapeutic effect is related to pharmacokinetic parameters such as a high

+ maximum blood serum concentration of the drug {Cyue) and a short time from aral

administration to reach such maximum blood serum concentration (Te), there is an
especial need for orally deliverable formulstions of cyclooxygenase-2 inhibitory drugs
of low water solubility including celecoxib, such formulations providing a greater
Conex and/or an carlier Toux than the comresponding unformulated drugs or known
formmlations of these drugs.

As is indicated hereinbelow, treatment with selective cyclooxygenase-2
inhibitors including celecoxib is indicated or potentially indicated in & very wide aray
of cyclooxygenase-2 medisted conditions and disorders. It would be of benefit to
provide formulations exhibiting pharmacokinatics consistent with rapid onset of
therapeutic effect cspecially for treatment of acute disorders whero early relief fiom
peain or other symptoms is desired or required.

Such formulations would represent a significant advance in the treatment of
cyclooxygensse-2 mediated conditions and disorders.

Cyclooxygenase-2 inhibitory drugs including celecoxib that are of low
solubility in water are most conveniently formulated in solid particulate form. The
individual ur primary particles of the drug can dispersed in a liquid medium, as in 2
suspension formmiation, or can be aggregated to form secondary perticles or granules

5
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that can be encapsulated to provide a capsule dosage fonm, or compressed or molded
to provide a tablet dosage form. .

Numsrous processes are known and used in the art for preparing drug
formulations baving primary particle sizes in a desired range, or having a desired
mean perticle size, or having a particle siza distribution characterized by 8 paramster
meha%whid:hddindhuﬁnunﬁmumo‘fdimhwingavdm
such that 90% by volume of particles in the formulation, in the longest dimension of
the particles, are smaller than that diameter. For practical purposes a determination of
Dog based on 90% by weight rather than by volume is generally suitable.

For consistency with prior publications, the terms “microparticle”™ and
“nanoparticle” are defined herein as in US. Patent No. 5,384,124 to Courteille of al,
to refer to particles having respectively a diameter of between 1 yum and 2000 pm, and
& diameter of less than 1 jun (1000 nm). The preparation of microparticles and
nanoparticles, according to U.S. Patent No. 5,384,124, “is principally used to retard
dissolution of active principles”. However, U.S. Patant No. 5,145,684 to Liversidge
et al. discloses nanoparticulate compositions said to provide “vnexpectedly kigh
bioavailability™ of drugs, particulerly 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 spparent rate of absorption from orat
administration of a nanoparticulate (aversge pazticle sizs 240-300 nm) than from oral
administration of a microparticulate (particle size range 20-30 pm) dispersion of
naproxen.

Numerous processes for preperation of nanoperticulate compositions of
therapegtic agents are known. Typically these processes use mechanical means, such
as milling, to reduce particle size to a nano (less than 1 um) range, or precipitats nano-
sized particles from solution. Illustrative processes are disclosed in U.S. Patent No.
4,826,689 o Violanto & Fischer, above-cited U_S. Patent No. 5,145,684 to Liversidge
et al., U.S. Patent No. 5,298,262 to Na & Rajagopalan, U.S. Patent No. 5,302,401 to
Liversidge et al, U.S. Patont No. 5,336,507 to Na & Rajagopalan, U.S. Patent No.
5,340,564 to Ilig & Sarpotdar, U.S. Patent No. 5,346,702 to Na & Rajagopalan, U.S.
Petent No. 5,352,459 1o Hollister et 2L, U.S. Patent No. 5,354,560 to Lovrecich,
sbove-cited U.S. Patent No. 5,384,124 to Courteills ef aL, U.S. Patent No. 5,429,824

6
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to June, U.S. Patent No. 5,510,118 to Bosch ef al., U.S. Patent No. 5,518,738 to
Eickhoff et al, U.S. Patent No. 5,503,723 to Ruddy & Eickhoff, U.S. Patent No.
5,534,270 to De Castro, U.S. Patent No. 5,536,508 to Canal ef al., U.S. Patent No.
5,552,160 to Liversidge et al., U.S. Pateat No. 5,560,931 to Bickhof¥ ef al, U.S,
Patent No. 5,560,932 to Bagehi ef al,, ULS. Pateat No. 5,565,138 to Wong e1al, USS.
Puteat No. 5,569,448 to Wong et al., U.S. Patent No. 5,571,536 to Bickhoff et L.,
U.S. Patent No. 5,573,783 to Desieno & Stetako, U.S. Patent No. 5,580,579 to Ruddy
et al., U.S. Paieat No. 5,585,108 to Ruddy et al., U.S. Putent No. 5,587,143 to Wong,
U.S. Patent No. 5,591,456 to Franson & Snyder, U.S. Pateat No. 5,662,883 to Bagchi
et al, U.S. Patent No. 5,665,331 to Bagchi et al., U.S. Patent No. 5,718,919 to Ruddy
& Roberts, U.S. Patent No, 5,747,001 to Wiedmann ef al., Intemnational Publication
No. WO 93/25190, Intemational Publication No. WO 96/24336 and International
Publication No. 98/35666.

SUMMARY OF THE INVENTION

According to the present invention, a poorly water soluble selective
cyclooxygenasc-2 inbibitory compound such as celecoxib, deracoxib, valdecoxib or
rofecoxib provides more rapid onset of therapeutic effect if, upon oral administration
of a composition comprising the compound, the compound exhibits pharmacokinetic
properties leading to a greater maximum blood serum concentration (Coens) and/or a
shorter time following the administration to reach that maximum (Ts)- Itis
contemplated that a greater Co, 8nd/or & shorter T 2re obtained by reduction of
size of solid particlas compriging the compound such that & substantial portion by
weight of the particles are smaller than 1 pm in dinmeter, in the longest dimension of
the particles. Without being bound by theory, it is believed that the greater o
and/or the shorter Ty result from faster dissolution of the compound when particle
size is reduced 10 less than 1 pom.

Accordingly, there is now provided a phanmaceutical composition comprising
ons or more orally deliverable dose units, each comprising 2 selective
cyclooxygenase-2 inhibitory compound of low water solubility in a therapeutically
effective amount, wherein the compound is preseat in solid particles having a Do
puﬁcleﬁ_zeotabomp.mmabm@zwmn.l_mﬁciaupuﬁonbywaiglnoﬂ!m
particles being smaller then 1 pm to provide a substantially higher Couy and/ora

7
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substantially ahorter T by comparison with an otherwise similar composition
wherein substantially all of the particles are larger then 1 pm.

There is also provided a pharmaceutical composition comprising one or more
orally deliverable dose units, each comprising a selective cyclooxygenase-2 inhibitary
compotnd af low water solubility in & therpeutically effoctive smount, wherein the
compound is present in solid particles having a Dygo particle size of about 0.01 to about
200 ym, and wherein about 25% to 100% by weight of the particles are smaller than
lpym.’

The dose units comprising the composition can be in the form of discrete solid
articles such as tablets, pilla, hard or soft capsules, lozenges, sachets or pastilles;
alternatively the composition can be in the form of a substantially homogeneons
flowable mass, such as & particulate or granular solid or a liquid suspension, from
which single dose units ere measurably ramovable.

Also provided is a mothod of treating a medical condition or disorder in a
subject where trestment with a cyclooxygenase-2 inhibitor is indicated, comprising
orally administering one or more dose umits of a composition of the inveation once ar
twice a day. Such a method is particularly useful where the medical condition or
disorder is accompanied by acute pain.

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

DETAILED DESCRIPTION OF THE INVENTION

The term “selective cyclooxygenase-2 inhibitor” or “selective cyclooxypensse-
2 inhibitory compound” herein means a compound that inhibits cyclooxygenase-2 to a
therapeutically useful degree while causing markedly less inhibition of
cyclooxygenase-1 then conveational nonsteroidal anti-inflammatory drugs (NSAIDs).

The term “poarly water soluble™ or “of low water solubility™ with respect to a
sclective cycloaxygenase-2 inhibitor herein means having a solubility in distilled
weter at 25°C lower than sbout 10 g/l, preferably lower than about 1 g/l

The term “arml administration™ herein includes any form of delivery of a
therapeutic agent or a composition thereof to a subject wherein the ageat ar
composition is placed in the mouth of the subject, whether or not the agent or
composition is swallowed. Thus “oral administration” includes buceal and sublingual

8
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as well as esophageal administration. Absorption of the agent can occur in any past or
parts of the gastrointestinal tract including the mouth, esophagus, stomach, duodenum,
ileum and colon.

The term “orally deliverable” herein means suitable for oral administration.

A “mubject” herein to which a therapeutic agent or composition thereof can be
administered inchudes a buman patient of either sex and of any age, and also includes
any nonhuman animal, particularly a domestic or campanion animal, illustratively a
cat, dog or hame.

The term “dose unif” berein means a portion of a pharmaceutical composition
that contains an amount of a therapeutic agont, in the present case a selective
cyclooxygenase-2 inhibitor, suitable for a single oral administration to provide &
therapeutic effect. Typically one dose unit, ar a small plurality (up to ahout 4) of dose
units, provides a sufficient amount of the agent to result in the desired effect.

The term “present in solid particles™ as applied to a selective cyclooxygenase-2
inhibitory compound herein encampasses compositions wherein the solid particles
consist essentially of the compound and compositions where the solid particles
comprisc the compound in intimate mixture with one or more other ingredients.
These other ingredients can include ope or more therapeutic agents other than the
selective cyclooxygenase-2 inhibitory compound and/or ons or more pharmaceutically
acceptable excipients.

The tarm “excipient” herein means any substance, not itseif a thempeutic
egent, used as a carrier or vehicle for delivery of a therapeatic agent to a subject or
added to a pharmaceutical composition to improve its handling or storage propertics
ar to permit or facilitate formation of a dose unit of the composition into a discrete
article such is a capsule or tablet guitshle for oral administration. Excipients can
include, by way of illustration and not imitation, diluents, disintegrants, binding
agents, adhesives, welting agenta, lubricants, glidants, substances added to mssk or
counteract a disagrecable taste or odor, flavors, dyes, fragrances, and substances added
to improve appearance of the composition.

The term “substantially homogencous™ with reference to a pharmaceutical
composition that comprises severul components means that the components are
sufﬁcimﬂymixedwhﬂn;hdiviﬁnlmpomﬂmhﬂpmtudimhm

9
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Novel pharmaceutical coinpositions according to the present invention
comprise one or more orally deliverable dose units. Bach dose unit comprises a
aalect.iveqmlmmne-zmm. illustrativaly celecoxib, in a therapeuticelly
effective amount that is preferably sbout 10 mg to about 1000 mg.

It will be understood that a therapeuticaily effective amount of a selective
cyclooxygenase-2 inhibitor for a subject is dependent inter alia on the body weight of
the subject. Where the cyclooxygenase-2 inhibitor is celecaxib and the subject is a
child or a amall animal (e.g., a dog), for example, an amount of celecoxib relatively
low in the prefesred mnge of about 10 mg to about 1000 mg is likely to provide blood
serum concentrations consistent with therapeutic effectiveness. Where the subject is
an aduit humsn or a ]arge animal (e.g., a horse), achievement of such blood serum
concentrations of celecoxib are likaly to require dose units containing & relatively
greater amount of celecoxib.

Typical dose units in a composition of the invention contain about 10, 20, 25,
315, 50, 75, 100, 125, 150, 175, 200, 250, 300, 350 or 400 mg of the cyclooxygenase-
2 inhibitor, jllustratively celecoxib. For an adult human, a therapeutically effective
amount of celecoxib per dose unit in a composition of the present invention is
typically about 50 mg to about 400 mg. Especially prefemed amounts of celecoxib per
dose unit are about 100 mg to about 200 mg, for example about 100 mg or about 200
mg.

Compositions of the present invention contain a selective cyclooxygenase-2
inhibitor, jllustratively celecoxib, alone or in intimate mixture with one or more
excipients, in nanoparticulate foon, Le., in the farm of salid particles of diameter less
than 1 um in the longest dimension of the particles.

The effects on pharmacokinetic properties of reducing particle size from the
microparticle range (greater than 1 pm diameter) to the nanoparticle nimge is generally
unpredictable for any perticular drug ox class of drugs. According to the present
invention, for selective cyclooxygenase-2 inhibitors of low water solubility,
nanoparticulate compositions exhibit higher C,py and/ar shorter Toe, than
microparticulate compositions. In one embodiment of the inveation, thercfore, the
pmnnpbyweightofﬂ:epuﬁcluummngnoplrﬁdﬂinmfﬁcimmﬁwidea

10
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substantially higher Ciex and/or a substantially shorter Tow by comparison with an
comparative composition wherein substantially all of the particles are larger than

1 pm. Preferably & composition of this embodiment has a sufficient percentags by
weight of nanoparticles to provide a substantially shoster T, and more preferably a
sufficient percentage by weight of nanoparticles to provide both a substantially higher
Comx and a substantially shorter Tey, then the comparative composition.

‘When administered orully to a fasting adult human, a 100 mg doss unit
preferably exhibits a Ty, Of less than about 90 minutes, more preferably less than
about 60 minutes and most preferably less than abont 45 minutes, and 8 Com of at
least about 100 ng/ml, more preferably at least about 200 ng/ml. Typically a
composition of the invention provides a blood serum concentration of the selective
cyclooxygenase-2 inhibitor of at least about 50 ng/ml within 30 minutes of aral
administration; preferred compositions achiove such a concentration in as little as 15
minutes. This early rise in blood aczum concentration is believed to be associated
with the rapid onset of therapentic effect achisved by campositions of the present
invention.

In another embodiment of the invention, the selective cyclooxygenase-2
inhibitor, illustratively celecoxib, is present in solid particles having a Dyo particle size
of sbout 0.01 to about 200 um, wherein about 25% to 100% by weight of the particles
are nanopasticles. Where the percentage by waight of nanoperticles is relatively low,
for example about 25% to about 50%, preferably the Dyo particle size is about 0.01 to
about 100 un, more preferably about 0.01 to about 75 um, still more preferably about
0.01 to about 40 yun, and even more preferably aboot 0.01 to aboot 25 pm. Particle
size can vary continnously across the nanoparticulate and micyoparticulate range, or

'thé composition can have a bimodal or multimodal particle size distribution, with one

set of particles baving a Dy particle size loss than | um end suother set of particles
having a Dy particle size substantially greater than 1 um. Itis generally preferred that
at least about 50% by weight, and especially prefemed that at least about 75% by
weight, of the particles arc nanoparticles. In one embodiment substantially all of the
particles arc smaller than 1 pm, Le., the percentage by weight of nanoparticles is 100%
or close to 100%.

Primary particles, gencrated for examplo by milling or grinding, or by

11
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precipitation from solution, can agglomerate to fonn secondary aggregate particles.
The tenm “particle size™ as used hercin refers to size, in the longest dimension, of
primary particles, unless the context demands otherwise.

Considering only the nanoparticulate componeant of a compoasition of the
invention, average particle size is prefarably about 0.1 to about 0.8 um (sbout 100 to
about 800 nm), more preferably sbout 0.15 to sbout 0.6 um (sbout 150 to about 600
nm), and most preferably about 0.2 to about 0.4 jum (about 200 to sbout 400 nm). The
selective cyclooxygenase-2 inhibitor, iltustratively celecoxib, can be in crystalline or
amarphous form in the nanoperticles. 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.

Compositions of the invention comprise a sclective cyclooxygensse-2 inhibitor
of low water golubility, for exampls celecaxib, optionally together with one or more
excipients sclected from diluents, disintegrants, binding agents, wetting agents and
lubricants. In one embodiment, nanoparticles comprising the selective
cyclooxygenase-2 inhibitor have a surface modifying agent adgorbed on the suxface
thereof. In another embodiment, nanoparticles of the selective cyclooxygenase-2
inhibitor are contained in a matrix formed by a polymer. Preferably at least ons of the
excipients is a water soluble diluent or wetting agent. Such & water soluble diluant or
weiting agent assists in the dispersion and dissolution of the cyclooxygenase-2
inhibitor when a composition of the invention Is ingested. Preferably both a water
soluble diluent and a weiting agent are present.

A composition of the inveation can be a substantially homogeneous flowsbie
mass such as a particulate or granular solid or a liquid, or it can be in the form of
discrete articles such as capsules or tablets each comprising a aingie dose unit.

In & composition that is a substantially homogeneous flowable mass, single
dose units are measurably removable using a suitable volumetric measuring device
such as a spoon or cup. Suitable flowable masses include, but are not limited to,
powders and granules. Alternatively, the flowable mass can be a suspension having
the cyclooxygenase-2 inhibitor in a solid particulate phase dispersed in a liquid phase,
preferably an aqueons phase. At lcast a portion of the particulate phase is .
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nanoparticulate, In preparing such a suspension, use of a wetling ageat such as
polynorbneSOorthelilmislihlebebmﬁdiL A suspension can be prepared by
dispersing nanoparticulate or pertially nanoparticulate cyclooxygenase-2 inhibitor in
the liquid phase; alternatively the cyclooxygenase-2 inhibitor, illustratively celecoxib,
belndpiuredﬁummluﬁminunlmtmr:humlbdml.pmfﬂlblyeﬂlm
‘The aqueous phase preferably comprises a palatable vehicle such as water, syrup or
fruit juice, for example apple juice.

Compositions of the present invention are useful in treatment and prevention
of a very wide range of disorders mediated by cyclooxygenase-2. Presently
contemplated compositions are useful for, but not limited to, the treatment of
inflammation in a subject, as an enalgesic for example in the trestment of pain and
headaches, and a3 an antipyretic in the trestment of fever. For example, snch
compositions are useful to treat arthritic disorders, including but not limited to
rheumataid arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemic
Tupus erythematosus and juvenile arthritis. Such compositions are also useful in the
troatment of esthma, bronchitis, menstrual cramps, preterm Isbaor, tendonitis, bursitis,
allergic neuritis, cytomegalovirus infectivity, apoptosis including HIV-induced
apoptosis, lambago, liver disease including hepatitis, skin-related conditions such as
peoriasis, eczzma, acne, UV damage, bums and dermatitis, and post-operative
inflammation including that following ophthalmic surgery such as cataract surgery ar
refractive sargery. Contemplated compositions are useful to treat gastrointestinal
conditions such ag inflarmmatory bowel disease, Crohn’s disoase, gastritis, imritable
bowe! syndroms sud ulcerstive colitis. Contemplated compositions arc useful in
treating inflammation in such discases as migraine headaches, periarteritia nodosa,
thyroiditis, aplastic anemia, Hodgkin’s diseass, sclerodoma, theumatic fever, type I
diabetes, neuromuscular junction disesse including myasthenia gravis, white matier
disease inclading multiple sclerosis, sarcaidosis, nephrotic syndrome, Behcet's
syndrome, potymyositis, gingivitis, nephritis, hypersensitivity, swelling occurring
after injury including brain edemns, myocardial ischemia, and the like. Contemplated
compoaitions are useful in the treatment of ophthalmic diseases, such as retinitis,
conjunctivitis, retinopathics, uveitis, ocular photophobia, and of acute injury to the eye
tissue. Contemplated compositions are useful in the treatment of pulmonary
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bone resorption such as that associsted with osteoporoais. Contemplated
compositions are uscful for the treatment of certain central nervous system disorders,
such as cortical dementias inciuding Alzheimer’s discase, neurodegeneration, and
“treatment” in the present context includes partial or total inhibition of dethentias,
including Alzheimer’s disease, vascular dementia, multi-infarct dementia, pre-senile
dementia, alcobolic dementia, and senile dementia.

Compositions of the invention are especially useful a5 anti-inflammatory
agents, such as for the treatment of arthritia, with the additional benefit of having
significantly leas harmful side effects than compositions of conventional nonstercidal
anti-inflammatory draga (NSAIDs).

Contemplated compositions are useful in the treatment of allergic rhinitis,
respiratory distress syndrome, endotoxin shock syndrome, and liver discase.
Contemplated compositions are useful in the trestment of pein, including but not
limited to postoperative pain, dental pain, muacular pain, and pain resulting from
Cancer.

Contemplated compositions are useful for, but not limited to, treating and
preventing inflammation-related cardiovascular disorders in & subject. Such
compositions sre useful for treatment and prevention of vascular diseases, coroaary
artery disease, ancurysm, vascular rejection, erteriosclerosis, atherosclerosis including
cardiac transplant atheroscleroais, myocardial infarction, emboliam, stroke,
procedures such as vascular grafting including caronary artery bypess surgery,
revasculsrization procedures including angioplasty, stent piacement, endarterectomy,
or other invasive procedures involving arteries, veins and capillaries. Such
compositions are useful for, but not limited to, the treatment of angiogencsis-ralated
disorders in a subject. Compositions of the invention can be administered to a subject
in need of angiogenesis inhibition. Such compositions are useful for the treatreat of
neoplasia, including metastasis; ophthalmological conditions such as comeal gmaft T
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rejection, ocular neovascularization, retinal neovescularization including
neovascularization following injury or infection, disbetic retinopathy, macular
degeneration, retrolental fibroplasia and neovascular glancoma; nlcerative diseases
mchnpsﬁculm:pﬂhologiul.butnmmlipmmd@ﬁomnﬂu
hemangiomas, inclading infantile hemangiomas, angiofibroma of the nasopharynx end
avascular necrosis of bone; and disorders of the femals reproductive system such as

Contemplated compositions are useful for the prevention or treatment of
benign and malignant tomon/nsoplasia including cancer, such as colorectal cancer,
brein cancer, bone cancer, opithelial cell-derived neoplasia (epithelial carcinoma) such
23 bassl cell carcinoma, adenocarcinoma, gastrointestinal cancer such as lip cancer,
mouth cancer, esophageal cancer, amall bowel cancer and stomach cancer, colon
cancer, liver cancer, bladder cancer, panczess cancer, OVary cancer, cexvical cancer,
lung cancer, breast cancer and skin cancer, such as squamous cell and basal cell
cancers, prostate cancer, ronal cell carcinoma, and other known cancers that effect
invention are contemplated to be particularly useful are gastrointestinal cancer,
Barrett's esophagus, Hver cancer, bladder cancer, pancreas cancer, Ovary Cancer,
prostate cancer, cervical cancer, lung cancer, breast cancer and skin cancer, such as
squamous cell and basal cell cancers. Cosmnpositions of the invention can also be used
to treat the fibrosis which occurs with radiation therapy. Such compositions can be
used to treat subjects having adenomatous polyps, including those with familial
adenomatous polyposia (FAP). Additionally, such compositions can be med to
prevent polyps from forming in paticnts at risk of FAP.

Compositions of the present invention possess anti-inflammatory, antipyretic
and analgesic properties similar or supezior to those of compositions of conventional
nonsteroidal apti-inflammatory drugs. Contemplated compositions also inhibit
hormone-induced uterine contractions and have potential anti-cancer effects, but with
a diminished shility to induce some of the mechanism-based side effects of
cooventional NSAIDs. In particular, compositions of the invention have reduced
potential for pastrointestinal toxicity and gastrointestinal irritation including upper
gastrointestinal ulceration and bleeding, reduced potential for renal side effects such
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a4 reduction in renal function leading to fluid retention and exacerbation of
hypertension, reduced effect on bleeding times including inhibition of platelet
function, end possibly a lassened ahility to induce asthma attacks in aspirin-sensitive
asthmatic subjects, by comparison with compositions of conventional NSAIDs.

Contemplated compositions are useful for the relief of pain, fever and
inflammation of a variety of conditions including rheumatic fever, symptoms
associated with influenza or other vinl infections, common cold, low back and neck
pain, dysmenarrhes, headachs, toothache, sprains and straina, myoaitis, neuralgia,
synovitls, arthritis, inchiding theumatoid erthritis, degenerative joint disesses
(csteoarthuitis), gout and ankylosing spondylitis, bursitls, burma, and injuries following
surgical and denta] procedures. In addition, contemplated compasitions inhibit
cellular neoplastic trensformations and metastatic tumor growth and hence can be
used in the treatnent of cancer, such as cancer of the colon. Contemplated
compositions are also of use in the trestment and/ar prevention of cyclooxygenase
mediated proliferative disorders such as may occur in diabetic retinopathy and tumor
sngiogencais.

Contemplated compositions inhibit prostancid-induced smooth muscle
contraction by preventing the synthesis of contractile prostanoids and heace can be of
use in the treatment of dysmenomhea, prematire labor, asthma and eosinophil-relsted
disordess. They also can be of use in the treatment of Alzheimer’s disease, for
decreasing bone Joss particularly in postmenopansal women (Le., treatment of
osteoparosis), md for treatment of glancoma.

By virtue of their high cyclooxygensae-2 (COX-2) inhibitory activity and/or
their specificity for inhibition of cyclooxygenase-2 over cyclooxygenase-1 (COX-1),
compositions of the invention are useful as an altemative to conventional NSAIDs,
particularly where such NSAIDs are contraindicated, for example in patients with
peptic ulcers, gastritis, regional enteritia, ulcerative calitis, diverticulitis or with a
recurrent histary of gastrointestinal lesions; gastrointestinal bleeding, coagulation
disorders including anemia such as hypoprothrombinemia, hemophilia or other
bleeding problems; kidney disease; or in patients prior to surgery or patients taking
anticoagulants, A brief description of the potentiel utility of cyclooxygenase-2
inhibitors is given in an article by John Vane, Nature, Vol. 367, pp. 215-216, 1994,
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and in an anticle in Drug News and Perspoctives, Vol. 7, pp. S01-512, 1994.
Preferred uses for the pharmaceutical compositions of the present invention
uef_m-ﬂummmtofﬂmmmﬁdmhﬁﬁlndmm&s.forpﬁnmmw
generally (particularly post-oral surgery pain, post-gencral surgery pain, post- |
arthopedic sorgery pain, and acuts flares of osteoarthritis), the treatment of .’

" Alzheimer’s disease, and colon cancer chemoprevention.

By virtue of the rapid onaet of therapeutic effect exhibited by compositions of
the invention, these compositions have particular advantages over priar formnlations
of cyclooxygenase-2 inhibitory compounds for treatment of acute cyclooxygenaso-2
Mmddnﬂ:n.mmyfwhmfofm

The present compositions can be used in combination therapies with opicids
and other snalgesics, including narcotic snslgosics, Mu receptor antagonists, Kappa
receptor antagonists, non-narcotic (i.c. non-addictive) ansalgesics, monamine uptake
inhibitors, adenosine regulating agents, cannabinold derivatives, Substance P
antagonists, neurckinin-1 receptor antagonists and sodium channel blockers, among
others. Prefexred combinstion therapies comprise use of a composition of the
invention with compounds selected from morphine, meperidine, codeine, pentazocine,
buprenorphine, butorphenol, dezocine, meptazinol, hydrocodone, oxycodone,
methadone, DuP-747, Dynorphine A, Enadoline, RP-60180, HN-11608, E-2078,
ICI-204448, acotaminophen (paracetamol), propoxyphens, nalbuphine, E-4018,
filenadol, mirfentsnil, amitriptyline, DuP-631, GP-531, acadesine, AKI-1, AKI-2,
GP-1683, GP-3269, 4030W92, tramadol racemnate and isolated (+) and (-)
enantiomers, AXIC-3742, SNX-111, ADL2-1254, CT-3, and CP-99994,

A dose onit conteining a particuler amount of a cyclooxygenase-2 inhibitor, for
example celecoxib, can be selected to accommodate any desired frequency of
administration used to achieve a desired daily dosage. The daily dosage and
frequency of administration, and therefore the selection of 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.

In the case of celecoxib, a once-a-day or twice-a-day administration regimen to
provide the required daily dosage of celecoxib exhibits improved efficacy relative to
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other administration regimens, for compositions of the present invention.
Accordingly, onco-a-day or twice-a-day oral administration of a composition of the
invention is preferred for providing therapeutically or prophylactically effective
inhibition of cyclooxygenase-2 modiated disorders.

Far the treatment of theumnatoid arthritis, compositions of the inveation can bo
used to provide a daily dosage of celecoxil of about 50 mg to about 1000 mg,
preferably about 100 mg to about 600 mg, more preferably about 150 mg to about
500 mg, and still more preferably about 175 to about 400, for example about 200 mg.
A daily doss of celecoxib of about 0.67 to about 13.3 mg/kg body weight, preferably
about 1.33 to about 8,00 mg/kg body weight, more preferably about 2.00 to about 6.67
mg/kg body weight, and still mare preferably sbout 2.3 to about 5.33 mg/kg body
weight, for exampie sbout 2.67 mg/kg body weight, is generally sppropriste when
administered in a composition of the invention. The daily dose can be administered in
one to four doses per day, prefexably one or two dosss per day. Administration of a
composition of the invention at the rate of one 100 mg dose it twice a day is
prefesred for most patients, but some patients may benefit from administration of one
200 mg dose unit or two 100 mg dose units twice a day.

For the treatment of osteoarthritis, compositions of the invention can be used
to provide a daily dosage of celacoxib of about 50 mg to about 1000 mg, preferably
about 100 mg to about 600 mg, more preferably about 150 mg to about 500 mg, and
still more preferably about 175 to ebout 400, for example shout 200 mg. A daily dose
of celecaxib of about 0.67 w0 about 13.3 mg/kg body weight, preferably about 1.33 to
about 8.00 mg/kg body weight, more prefirably about 2.00 to about 6.67 mg/kg body
weight, aud still more preferably sbout 2.33 to about 5.33 mg/kg body weight, for
example about 2.67 mg/kg body weight, is generally appropriste when administered in
& composition of the invention. The daily doss can be administered in one to foar
doses per day, prefersbly one ar two doses per day. Administration of a compasition
of the invention at the rate of one 100 mg doso unit twice a day or of one 200 mg dose
unit or two 100 mg dose units once a day is prefemred.

For the treatment of Alzheimer’s diseass, 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, mare preferahly about 150 mg to about
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600 mg; and still more prefierably about 175 to about 400, for exampie about 400 mg.
A daily dose of about 0.67 to about 13.3 mg/kg body weight, preferably aboat 1.33 to
about 10.67 mg/kg body weight, more preferably about 2.00 to about 8,00 mg/kg body
weight, and still more preferably sbout 2.33 to about 5.33 mg/kg body weight, for
example sbout 5.33 mg/kg body weight, is generally sppropriate when administered in
a composition of the invention. The daily doso can be administered in one to fonr
doses per day, preferably one or two doses per day. Administration of a composition
of the invention st the rate of one 200 mg doss unit or two 100 mg dose units twice a
day is preferred for most patients.

For the trestment of cancer, compositions of the invention csn bs used to
provide a daily dosage of celecaxib of about 50 mg to sbout 1000 mg, prefarably
about 100 mg to about 800 mg, more preferably about 150 mg to about 600 mg, and
still more preferably about 175 to aboat 400, for example about 400 mg. A daily dose
of about 0.67 to about 13.3 mg/kg body weight, preferably about 1.33 to about 10.67
mg/kg body weight, more prefershly about 2.00 to ahout 8.00 mg/kg body weight, and
still more preferably about 2.33 to sbout 5.33 mg/kg body weight, for example about
5.33 mg/kg body weight, is genenilly appropriate when admirnigtered in a composition
of the invention, The daily dose can bo administered in one to four doses per day,
prefesably two doses per day. Administration of & composition of the invention at the
rate of one 200 mg dose unit or two 100 mg dose units twice a day is praferred for
most patients.

For pain management, compositions of the invention can be used to provide a
daily dosage of celecaxib of about 50 mg to about 1000 mg, preferably about 100 mg
tn about 600 mg, more preferahly about 150 mg to about 500 mg, and still mere
preferably about 175 to sbout 400, for example about 206 mg. A daily doso of
celecaxib of ahout 0.67 to about 13.3 mg/kg body weight, preferably sbont 1.33 to
about 8.00 mg/kg body weight, more preferably about 2,00 to about 6.67 mg/kg body
weight, and still more preferably about 2.33 to about 533 mg/kg body weight, for
example about 2.67 mg/kg body weight, is generally sppropriate when administered in
a composition of the invention. The dsily dose can be administered in one to four
doses per day. Administration of a composition of the invention at the rate of one
50 mg dose umit foor times a day, one 100 mg doss unit or two 50 mg dose iinits twice
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a day or one 200 mg dose unit, two 100 mg dose units or four 50 mg dose units once &
day is preferred.

In general, a composition of the invention is preferably administered at s dose
and frequency suitable to provide an average blood serum concentration of celecoxib
of at least abont 100 ng/m! in & subject over a period of about 24 hours after

While the amount of celecoxib in compositions of the invention prefezably is
in a rango disclosed herein, the compositions also may be oseful for the administration
of an amount of celecaxib falling cutside the disclosed dosage ranges. For other
solective cyclooxygeasse-2 inhibitars, appropriste doses can be selected by reference:
to the patent literature cited hereinabove. '

Nanoparticles comprising or consisting essentially of a selective
cyclooxygonase-2 inhibitory compound of low water solubility, such as celecaxib,
deracoxib, valdecoxib or rofecoxib, can be prepared according to any process
previouely applied to the preparation of other poorly watex soluble drugs in
nanoparticulats form. Suitable processes, without restriction, are illustratively
disclosed for such other drugs in above cited U.S. Patent Nos. 4,826,689, 5,145 684,
5,298,262, 5,302,401, 5,336,507, 5,340,564, 5,346,702, 5,352,459, 5,354,560,
5,384,124, 5,429,824, 5,510,118, 5,518,738, 5,503,723, 5,534.270, 5,336,508,
5,552,160, 5,560,931, 5,560.932, 5,565,188, 5,569,448, 5,571,536, 5,573,783,
5,580,579, 5,585,108, 5,587,143, 5,591,456, 5,662,883, 5,665,331, 5,718,919 and
5,747,001, and above-cited International Publication Nos. WO 93/25190, WO
96/24336 and WO 98/35666, the pertinent disclowmre of all of which is hereby
incorporated by reference. One of ardinary skill in the art will readily adapt the
processes theréin described to the proparstion of a poorly water soluble solective
cyclooxygenase-2 inhibitor, for axample celecoxib, deracaxib, valdecoxib or
rofecoxib, in nanoparticulate form.

Any excipients employed in a composition of the invention can be solids or
liquids or both. The composition preferably contains about 1% to about 95%,
preferably about 10% to about 50%, more preferably about 25% to about 85%, and
still more preferably about 30% to about 80%, by weight of the selective
cyclooxygenase-2 inhibitor, illustratively celecoxib. Compositions of the invention °
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comtaining excipients can be prepared by any of the well known techniques of
pharmacy that comprise admixing the excipients with a drug or therapeutic agent,
except that in the present cass the drug or therapeutic agent, namely a selective
cyclooxygenase-2 inhibitor, is at least partially pre-prepared, optionally together with
one or more excipients, in nanoparticulate form as indicated above.

A composition of the invention contains a desired amomnt of a
cyclooxygenase-2 inhibitor, illustratively celecoxib, per dose unit and can be in the
form of, for exampls, a tablet, & pill, a hard or soft capsule, a lozenge, a cachet, &
dispensable powder, granules, a suspension, an elixir, a liquid, or any other form
reasonably adapted for oral administration. Such s composition is prefermbly made in
the farm of discrete dose units each containing a predetermined amount of the
cyclooxygenase-2 inhibitor, such ss tablets or capsules. These oral dosagns forms may
further comprise, for example, buffering agents. Tablets, pills and the like
additionally can be prepared with or without coatings.

Compositions of the invention suitable for buccal or sublingual administration
include, for example, lozenges comprising the cyclooxygenase-2 inhibitor in a
flavored base, such as sucrose, and acacia or tragacanth, and pastilles comprising the
cyclooxygenase-2 inhibitor in an inert base such as gelatin and glycerin ar sucrose and
acacia, .

Liquid dosage forms for oral administration include pharmaceatically
acceptable suspensions, syrups, and elixirs containing inert diluents commonly used in
the art, such as water. Such compotitions mey also comprise, for example, wetting
agents, emulsifying and suspending agents, end swectening, flavaring, and parfoming
agents.

As indicated above, excipient-containing compositions of the inventiun can be
prepared by any suitable method of pharmacy which includes the step of bringing inte
association the cyclooxygenase-2 inhibitor, at least partially in nanoperticulato form,
and tho excipient(s). In general, such compositions are prepared by uniformly and
intimately admixing the partially or wholly nanoparticulate cyclooxygenase-2
inhibitory compound (hereinafter sometimes referred to as the “nanoparticulate
compound™) with a liquid or finely divided diluent, or both, and then, if necessary or

" desired, encapsulating or shaping the product. For example, u tablet can be preparid -
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by compreasing or molding & powder or granules of the nanoparticulaie compound,
together with one or more excipients. Compressed tablets can be prepared by
compressing, in a suitable machine, a free-flowing composition, such as a powder or
grannles, comprising the nanoparticulate compound optionally mixed with one or
more binding agent(s), lobricant(s), inert diluent(s), wetting agent(s) and/or dispersing
agent(s). Molded tablets can be made by molding, in a svitable machine, the
nanoparticulate compound moistened with an inert liguid diluent.

Aas noted sbove, compositions of the present invention comprise a partially or
wholly nanoparticulste selective cycloaxygenase-2 inhibitory compound, illustratively
celecaxib, in a therapeutically or prophylactically effective amount per dose mnit in
combination with one or mare pharmaceutically acceptable excipients appropriate for
oral administration. Compositions of the present invention preferably compriss the
nanoparticulate compound in & desired amount admixed with one or mare excipients
selected from the group consisting of pharmaceutically acceptable diluents,
disintegrants, binding agents, adhesives, wetting agents, lubricants, and anti-adherent
agents. In addition, the nanoparticles themselves can optionally contain ons ar more
matrix polymers and/or surface modifying agents as disclosed in several of the above-
cited roferencos. More preferahly, such compositions are tableted or encapsuisted for
convenient ndministration in the form of immediate release capsules or teblets.

Through appropriate selection and combination of excipients, compositions
can be provided exhibiting improved performance with respect to, among other
properties, efficacy, bicavailability, clearance time, stability, compmiibility of
celecoxib and carrier materials, safety, dissolution profile, disintegration profile
preferably are water soluble or-water digpersible and have wetting properties to offset
the low aqueous solubility and hrydrophobicity of the cyclooxygenase-2 inkibitor.
'Where the composition is formmleied as a tablet, the combination of excipients
selected provides tablets that can exhibit improvement, among other properties, in
dissolution and disintegration profiles, hardness, crushing strength, and/or friability.

Compositions of the invention optionally comprise one or more
pharmaccutically acceptable diluents as excipients. Svitable diluents include, either
individullyorinemnhinnﬂm.hchSP;lamUSP.mhydiﬁis;lﬂ:mUSP. T e

22



®

66602T" 95865709

15

30

s | 28 %

spray dried; starch USP; directly compresaible starch; mannitol USP; sorbitol;
dextrose monchycrate; microcrystalline ceilulogse NF; dibasic calcium phosphats
dihydrate NF; sucrose-based dilnents; confectioner’s sugar; monobasic calcium sulfate
monchydrate; calcium sulfate dihydrate NF; calcium lactate trihydrate granular NI,
dextrates, NP (e.g., Emdex): Celutab; dextrose (.., Cerelose); inositol; rydrolyzed
cereal solids such as the Maltrons and Mor-Rex; amylose; Rexcel; powdered cellulose
(e.z., Blcema); calcium carbonats; glycine; bentonite; polyvinylpyrrolidone; and the
like. Such diluents, if present, constitute in total sbout 5% to about 99%, preferably
about 10% to about 85%, and more preferably sbout 20% to shout 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 microcryatalline cellulose, either individually or in combination,
are preforred diluents. Both diluents are chemically compatibls with celecoxib. The
uso of extragranular microcrystalline celluloss (thet is, microcrystalline cellulose
added to a wet granulated composition after the drying step) can be used to improve
hardness (for tablets) and/or disintegration time. Lactose, especially Iactose
monohydmte, js particularly preferved. Lactoss typically provides compositions
having suitable release rates of the cyclooxygenase-2 inhibitor, stability, pre-
compression flowability, snd/or drying properties at a relatively low diluent cost. It
provides a high density substrate that sids dengification during granulation (where wet
granulation is employed) and therefore improves blend flow properties.

Compositions of the invention optionally comprise one or more
pharmacentically acceptablo disintegrants as excipients, particularly for tablet
formnlations. Suitable disintegrants include, cither individuaily or in combination,
starches; sodium starch glycolate; clsys (such as Veegum HV); celluloses (such as
purified cellulose, methyicellulose, sodium carboxymethylcellulose and
carboxymethylcellulose); alginates; pregelatinized comn starches (such as National
1551 and National 1550); crospovidone USP NF; and gums (such aa agar, guar, locust
bean, Karaya, pectin, and tragacanth). Disintegrants may be added at any suitable step
during the preparstion of the composition, patticularly prior to granulation or during
the lubrication step prior to compression. Such disintegrants, if present, constitute in
total about 0.2% to about 30%, preferably about 0.2% to about'10%, and more” *~*
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preferably about 0.2% to about 5%, of the total weight of the composition. (/g?
Croscarmellose sodium is & preferred disintegrant for tablet or capsule
disintegration, and, if present, preferably constitutes about 0.2% to about 10%, mare
pufmblynbu;to.Z%mmsi.mdlﬁummblymoz‘btoabmnS%.
of the total weight of the composition. Croscarmellose sodinm confers supesior
inmmd{mmﬁmap.biliﬁu to compositions of the present invention.
Compositions of the invention optionally comprise one or more
pharmaceutically acceptable binding agents or adhesives as excipients, particularly for
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, compreasion and packaging, but still allow the tablet to
disintegrate and the composition to be absarbed upon ingestion. Suitable binding
l_pﬂtlndtdhedmhclﬂdﬂ.dﬂn‘iﬂdiﬁdﬂlﬂyorinmmﬁmﬁm.saﬁl;
tragacanth; sucrose; gelatin; glucose; starch; cellulose materials such as, but not
limited to, methylcelluloso and sodium carboxymethylcellulose (e.g., Tylose); alginic
acid and salts of alginic acid; magnesium sluminum silicate; polyethylens glycol; guar
gum; polysaccharide acids; beatonites; polyvinylpyrrolidone; polymethacrylates;
hydroxypropyimethyiceliuloss (HPMC); hydroxypropylcellulose (Klucel);
cthylcellulose (Ethocel); pregelatinized starch (such as National 1511 and Starch
1500). Such binding agents and/or adhesives, if present, constitute in total about 0.5%
to about 25%, preferably about 0.75% to about 15%, and more preferably about 1% to
about 10%, of the total weight of the composition.
Polyvinylpymolidons is a prefesred hinding agent used to impart cohesive
propezties to a powder blend of the cyclooxygenase-2 inhibitor and other excipieats
for granulation. Polyvinylpyrrolidone, if present, preferabli/ constitutes about 0.5% %o
about 10%, more preferably sbout 0.5% to about 7%, and still more preferably about
0.5% to about 5% of the total weight of the composition. Polyvinylpyrrolidone
viscosities up to about 20 cPs may be used although viscosities of about 6 cPs or
lower are preferred, particularly about 3 cPs or lower. Polyvinylpyrrolidone provides
cohesiveness o the powder blend and facilitates the necessary binding to form
granules during wet granulation.
The cyclooxygenase-2 inhibitory compounds used in the present invention, in -
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particular celecoxib, are largely insoluble in aqueous solution. Accordingly,
compositions of the invention optionally but preferably comprise one ar more
pharmaceutically acceptable wetting agents as excipients. Such wetting agents are
prefenably selected to maintain the cyclooxygenase-2 inhibitor in close sssociation
vdﬂ:wm.neoniﬁonﬂmi;nbdievedwimprmﬂnmhﬁwbiuvﬁhbiﬁtyoﬂh
composition. Suitable wetting agents include, either individnally or in combination,
oleic acid; glyceryl monostearate; sorbitan monooleate; sorbitan monolanrate;
triethanolamine cleate; polyoxyethylene sorbiten monooleate; polyoxyethrylene
sorbitan monolaurate; sodium oleate; and sodium lauryl sulfate. Wetting agents that
are anionic surfactants are preferred. Such wetting agents, if present, constitute in
total about 0.25% to about 15%, preferably sbout 0.4% to about 10%, and more
preferably about 0.5% t about 5%, of the total weight of the composition.

Sodinm laury! solfate is a preferred wetting agent. Sodinm laury] sulfate, if
present, constitutes sbout 0.25% to sbout 7%, more preferably about 0.4% to about
6%, and still mare proferably aboat 0.5 to about 5% of the total weight of the

Compositions of the invention optionally comprise one or more
pharmacentically accoptable lubricants and/or glidants as excipients. Sujtable
lubricents and/or glidants include, cither individually or in combination, glyceryl
behapate (Compritol 888); stearates (magnesium, calcinm, and sodium); stearic acid;
hydrogenated vegetahle oils (e.g., Sterotax); talc; waxes; Stearowet; boric acid;
sodium benzoate; sodium acetate; sodium fumarate; sodium chloride; DL-leucine;
polyethylens glycols (e.g., Carbowax 4000 and Carbowax 6000); sodinm oleats;
sodium laxry] sulfate; snd magnesiom lauryl sulfate. Such lubrdicants, if present,
constitutes in total abioot 0.1% to aboat 10%, preferably about 0.2% to sbout 8%, and
muore preferably about 0.25% to sbout 5%, of the tota] weight of the composition.

Magnesium stearate is a preferred lubricant used, for example, to reduce
friction between the equipment and granulated mixtre daring compression of tahlet
formulations.

Other excipients (such as anti-adherent agents, colorants, flavors, sweeteners
and prescrvatives) are known in the pharroaceutical art and can be included in
compositions of the invention. For example, iron oxide can be added to the
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compogition to provide a yellow color.

In one embodiment of the present invention, the compoaition ii in the form of
unit dose capsules or tablets and comprises a partially or wholly nanoparticulate
selective cycloaxygenase-2 inhibitor, illustratively celecoxib, in a desjred amount
together with a binding agent. Such a composition preferably further comprises ono
or more excipicats selected from the group consisting of pharmaceutitally accepteble
diluents, disintegrants, binding agents, wetting agents end lubricants. More
preferebly, the camposition comprises one or more excipients selected from the group
consisting of lactose, sodium lauryl sulfate, polyvinylpyrrolidone, croscarmeliose
sodium, magnesinm stearate and microcrystafline cellulose. Still more preferably, the
preferably, the composition farther comprises one or more of the carricr materials

Although unit dose capsule and tablet compositions of the invention can be
prepered, for example, by direct encapsulation or direct compression, they preferably
are wet granulated prior to encapsulation or compression. Wet granulation, among
other effects, densifiss milled compositions resulting in improved flow propertics,
improved compression characteristics and essier metering or weight dispensing of the
compositiona for encapsulation or tableting. The secandary pacticle size resulting
from granulation (ie., granule sizz) is not narrowly critical, it being important only
that the averags granule xize preferably is such as to allow for convenient bandling
and processing and, for tablets, to permit the formation of a directly compressible
mixtoye thet forms pharmaccutically scceptble tablets.

The desired tap and bulk densities of the granules are normally about 0.3 g/ml
to about 1.0 g/ml.

Excipients for capsule and tablet compositions of the invention preferably are
selected to provide a disintegration time of less than about 30 minutes, preferably
about 25 minutes or less, more preferably about 20 minutes or less, and still more
preferably about 15 minutes or less.

For tablet formulations, the complete mixture in an amount sufficient to make
a unifiorm batch of tablets is subjected to tableting in & conventional production scale
tableting machirie at normal compression pressure (for example, applying-aforce-of -+ -+ -~ -~ C e
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about 1 kN to sbout 50 kN in a typical tablcting die). Any tablet hardness convenient
with respect to handling, manufacture, storage and ingestion may be employed. For
100 mg tablets, hardness is preferably at jeast 4 XP, more preferably at least about

5 kP, and still more preferably at least about 6 kP, For 200 mg tablets, hardness is
praforably at loast 7 kP, mors preferably at lesst sbout 9 kP, and still more preferubly
at least about 11 kP. The mixture, however, is not to be compreased to such a degree
that there is subsequent difficulty in achieving hydration when exposed to gastric
fiuid.

For tablet formulations, tablet friability preferably ia less than about 1.0%,
more preferably less than 0.8%, end still more preferably lcss than about 0.5% in a
standard test.

Ths present invention also is directed to a themapeutic method of treating a
condition or disorder where treatment with a cyclooxygenase-2 inhibitor is indicated,
the mothod comprising oral administration of ans or more dose units of a composition
of the invention to a subject in need thereof. The dosage regimen to prevent, give
relief from, or ameliomte the condition or disander preferably corresponds to the once-
a-day or twice-e-dzy treatments discussed above, but can be modified in sccordance
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. Thum, the dosage
regimen actnally employed cen vary widely and cen therefore deviate from the
prefemred dosage regimens set forth above.

Initial treatment of a subject suffering from a condition or disarder where
treatment with a cyclooxygenase-2 inhibitor is indicated can begin with the dosages
indicated above, Treatment is generally continued as necessary over a peziod of
several weeks to several months or years until the condition ar disorder hes been
controlled or eliminated. Subjects undergoing treatment with & composition of the
invention can be routinely monitored by any of the methods well inown in the art to
determine the effectiveness of therapy. Continuous analysis of such data penmits
modification of the treatment regimen during therapy so that optimally effective
amounts of the cyclooxygensse-2 inhibitor are administered st any point in time, and
8o that the duration of treatment can be determined as well. In this way, the treatment

. - “ . I II c.;'&-“-: m Wﬁudowﬂnme'dwm"'" YT SN
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the lowest amount of the cyclooxygenase-2 inhibitor exhibiting satisfactory
effectivencas is administered, and so that sdministration is continued only so long as
is neccasary to successfully treat the condition or disorder.

The present invention also is directed to methods for the preparation of
compositions comprising a poorly water soluble selective cyclooxygenase-2 inhibitor,
illustratively celecoxib, pertially or wholly in nanoparticulate fonm in accordance with
the invention. More particularly, the invention is dirocted to methods for preparing
such compositions in the form of discrote unit dose tablets or capsules, such that cach
tablet or capsule contains an amovmt of the cyclooxygenase-2 inhibitor sufficient to
provide rapid onset of therapeutic effect as doscribed hereinsbove, and prefembly s
continuing therapentic effect for about 12 10 24 hours. Bach tablet or capsule
preferably conteing about 50 mg to about 200 mg, for example about 50 mg, about
100 mg or about 200 mg, of the cyclooxygenase-2 inhibitor, illustratively celecoxib.
According to the present invention, wet grannlation, dry granulation or direct
comprossion or encapsulation methods can be employed to prepare tablet or capsule
campoaitions of the invention.

Wet granulation is a preferred method of preparing pharmaceutical
compositions of the present invention. In the wet granulation process, any portion of
the cyclooxygensse-2 inhibitor that is not to be included in nanoparticulate form (if
desired, together with one or more carrier materials) is initially milled or micronized
to a desired mnge of particle sizes greater than 1 pm.  Although various conventional
mills or grinders can be used, impact milling such as pin milling of the drug provides
improved blend uniformity to the final camposition relative to other types of milling.
Cooling of the material being milled, for example, using liquid nitrogen, may be

*  necessary during milling to avoid heating the cyclooxygensse-2 inhibitor to

ondesirable temperatures. ‘The Dyo particle size during this milling step is preferably
reduced to less then about 25 pm.

The milled or micronized cyclooxygenase-2 inhibitor, if any, is then blended
with the desired amount of the cyclooxygenase-2 inhibitor in nanoparticulate form,
prepared by any process known in the art aa indicated hereinabove to provide a
partially or wholly nanoparticulate cyclooxygenase-2 inhibitory compound (“the
nanoparticulate compound™). Simultsneously ar thereafier, the nanoparticalate |
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compound is blended, for example in a high shear mixed/granulator, planetary mixer,
twin-shell blender or sigma mixer, with one or more excipients, including excipjents
that have been milled together with the celecoxib ar are present in the nanoparticies,
to form a dry powder mixtnre. Typically, the nanoparticulate compound is blended
with one or more diluent(s), disintegrant(s) and/or binding agent(s) and, optionally,
ono or more wetting agent(s) in this step, but alternatively all or a portion of one or
more of the excipients can be added in a later stop. For example, in tablet
formmlations where croscarmellose sodium is employed as e disintegrant, it has been
discovered that addition of a portion of the croscarmallose sodium during the blending
atep {providing intragranular croscarmellose sodium) and addition of the remaining
sodiurn) can improve disintegration of the tablets produced. In this situation,
prefemably about 60% to about 75% of the croscarmellose sodium is added
intragranularly and about 25% to about 40% of the croscarmeliose sodium is added
eximgranularly. Similarly, for tablet formulations it has been discovered that addition
of microcrystalline cellulose after the drying step below (extragrannlar
microcrystalline cellulose) can improve compressibility of the granvles and hardness
of the tablets prepared from the granules.
This blending step of the process preferably comprises hlending of
nsnoparticulate compotnd, lactose, polyvinylpyrrolidone and croscarmellose sodium.
It has been discovered that blending times as shart as three minutes can provide a dry
powder mixture having a sufficiently uniform distribution of the cyclooxygenase-2
Water, preferably purified water, is then added to the dry powder mixture and
the mixture is biended for an additional period of time, to form & wet granulated
mixture. Preferably a wetting agent is used, and this is preferably first added to the
water and mixed for at Icast 15 minutes, preferably at loast 20 minutes, prior to adding
the water to the dry powder mixte. The water can be added to the mixture at once,
gradually over a period of time, or in several portions over a period of time. The
water preferably is added gradually over a period of ime. Altemnatively, the wetting
agent can be added to the dry powder mixture and water then ¢an be added to the
resulting mixture. An edditional period of mixing after the water addition is complete
29
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is preferred to ensure the uniform distribution of the water in the mixtare.

The wet granulated mixture preferably is then wet milled, for example with a
screening mill, to climinate; large agglomerations of material that form as a by-product
of the wet granulation operation. If not removed, these agglomerations would prolong
the subsequent flnidized bed drying operation and increase the variation with respect
0 moisture control. .

The wet granulated or wet milled mixture is then dried, for example, in an
oven or a finidized bed dryer, preferably a fluidized bed driex, to form dry gmnnles. If
desired, the wet granulated mixtnre can be axtroded or spheronized prior to drying.
For the drying process, conditions such as inlet air tempersture end drying time are
adjusted to achieve the desired moisture content for the dry granules. It may be
desirabls to combine two or more granulation sections for this drying step and
subscquent processing steps.

To tha extent neceasary, the dry granules are then reduced in size in
preparation for compression or encapaulation. Conventional particle size redoction
equipment such as cscillators or impact mills (soch as Fitz mills) can bo employed.

A ilight decrease in granule size has been gbsarved as mixing time increases
for mixtures containing lower water amounts. It is hypothesized that where the water
concentration is too low 10 fully activate the binding agent employed, the cobesive
forces between the primary particles within the granules are insufficient to survive the
shearing forces generated by the mixing blades and granule size attrition rather than
growth occurz. Conversely, increasing the amount of water to fully activats the
binding agent allows cohesive forces between the primary particles to survive the
shearing forces generated by the mixing blades and gramule growth rather than
attrition occurs with increased miiing time and/or water eddition rate. Variation of
the screen size of the wet mill tends to have a grester impact on the granule gize than
variation of the feed mte and/or mill speed.

The dry granules are then placed in a suitabls blender, such as a twin-shell
blender, and optionally a lubricant (such as magnesium stearate) and any additional
carrier materials are added (such as extragranular microcrystalline cellulose and/or
extragranular croscarmeflose sodium in certain tablet formulations) to form a final

blended mixture. Where the Giluentt include microcrystalline cellulose; the BAHom - - oo -
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of a portion of the microcrystalline cellulose during this step has been found to
materially increass graanle compressibility and tablet hardness. However, increasing
the amount of magnesium sizarate shove about 1% to about 2% tends to decrease
tablet hardnoss and increase friability and dissolution time.

This final blended mixture is then encapsulated (or, if tablets are to be
prepared, compressed into tablets of the dasired weight and handness using
appropriately sized tooling). Conveational compression and encapsulation techniques
Imown to those of ordinary skill in the art can be employed. Suitable results are
obtained for capenles by employing bed heights mnging from shout 20 mm to about
60 mm, compaction scttings ranging from about 0 to about 5 :nm, and speeds fram
sbout 60,000 capsules per hour to about 130,000 capsules per hour. Shig formation
can be minimized or eliminated by using the lowest compaction setting st which
capsule weight control can be maintained. ' Where coated tablets are desired,
conventional coating techniques imown to those of ordinary skill in the art can be
employed.

This combination of unit opertions produces granules that are uniform in
cyclooxygensse-2 inhibitor, illustratively celecoxib, content at the unit dose level, that
readily disintegrate, that flow with sufficient ease so that weight variation can be
reliably controlled during capsule filling or tableting, and that are dense enough in
bulk so that the batch can be processed in the selected equipment and individoal doses
fit into the specified capsules or tablet dies.

The present invention also is diracted to use of compositions of the invention
in preparation of medicaments useful in the treatment and/or prophylaxis of
cyclooxygenase-2 mediated conditions and disorders, in particular such conditions snd
disorders where rapid onsct of therspeutic effect is desired or required.
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WHAT IS CLAIMED IS:

1.

10.

11.

Aphmﬁcdo&npﬁﬁmmmﬁdngmmmeatﬂydﬂivﬂhdme
units, each comprising a selective cyclooxygenase-2 inhibitory compound of
lowwmmlubil!qinnmmpwﬁallyeﬁ‘ecﬁvemvnmainnid
|mmmdnmm¢hnMpmmummumumm&wmmMmam
to about 200 um, a sufficient portion by weight of said particles being smaller
than 1 ym to provide a substantially higher Cpu. and/or a substantially shorter
Tama by comparison with an otherwise sinilar composition wherein
substantially all of the particles are larger than 1 pm.

‘The composition of Claim 1 whercin said compound is selected from the
group consisting of celecoxib, deracoxib, valdecoxib and rofecoxib.

The composition of Claim 1 wherein said compound is celecoxib.

The composition of Claim 1 wherein said dose units are discrete solid axticles.
‘The composition of Claim 4 wherein said articles are capsules or tablets.

The composition of Claim 1 that is a substantially homogeneous flowahle
mass from which said dose units are measurably removable.

‘The composition of Claim 6 wherein said flowable mass is a liquid
suspension.

'The composition of Claim 1 wherein each of said dose units contains said
compound in en amount of about 10 mg to about 1000 mg.

The composition of Claim 1 wherein cach of said dose units contains said
compound in-an amount of about 50 mg to about 400 mg.

‘The composition of Claim 1 further comprising one or more opioid or
analgesic drugs.

The composition of Claim 10 wherein said opioid or analgesic drugs sre
sclected from the group consisting of narcotic analgesics, Mn receptor
antagonists, Kappa receptor antagonists, non-narcotfic analgesics, monamine
uptake inhibitors, adenosine regulsting agents, cannabinoid derivatives,

Substance P antagonists, neurokinin-1 receptor-antagonists-and-sodium--- - --..

32



66602T" 958691709

10

15

g &

12,

13.

14,

15.
16.

17.
18.

19.

21.

channel blockers.
The composition of Claim 10 wherein said opioid or analgesic drugs are
selected from the group consisting of morphine, meperidine, codeine,
oxycodone, methadons, DuP 747, Dynorphine A, Enadoline, RP-60180, HN-

I
11608, B-2078, ICI-204448, acctaminophen, propoxyphens, nalbuphene, B-
4018, filenadol, mirfentanil, amitriptyline, DuP 631, GP-531, acadesine, AKI-
1, AK1-2, GP-1683, GP-3269, 4030W92, tramado) racemate and isolated (+)
and (-) enantiomers, AXC-3742, SNX-111, ADL2-1294, CT-3 and CP-99994.
A pbarmaceutics)] composition comprising one or more orally deliverable dose
units, each compriging a selective cyclooxygenase-2 inhibitory compound of
low water solubility in a therapeatically effective amount, wherein said
compound js present in solid particles having a Dyo particle size of about 0.01
to about 200 pum, and wherein about 25% to 100% by weight of said particles
are smaller than 1 pm.
The compoaition of Claim 13 wherein said compound is selected from the
group consisting of celecoxib, deracoxib, valdecoxib and rofecoxib.
The composition of Claim 13 wherein said compound is celecoxib.
‘The composition of Claim 13 wherein said dose units are discrets solid
articles,
‘The compoaition of Claim 16 wherein said articles are capsules or tablets.
‘The composition of Claim 13 that is a substantially homogencous flowable
mass from which said dose units are messurably remavable,
The composition of Claim 18 wherein said flowable mass is & liquid
suspension.
The composition of Claim 13 wherein each of seid dose units. contains said
compound in an amount of about 10 mg to about 1000 mg.
The composition of Claim 13 wherein each of said dose units contains said
compound in-an .amount-of about. 50.mg to about 400 mg._ .
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The composition of Claim 13 wherein about 50% to sbout 100% of 2aid
particles are smaller then 1 pm.

‘The compasition of Claim 13 wherein substantially all of said particles are
smaller than 1 pm.

The composition of Claim 13 further comprising one or more opicid or
analgesic drugs.

‘The composition of Claim 24 wherein said opioid or analgesic drugs are
selected from the group consiating of narcotic analgesics, Mu receptor
Substance P antagonists, nevrokinin-1 receptor entagonists and sodium
channal blockers.

The composition of Claim 24 wherein said opicid or analgesic drugs are
sclected from the group consisting of morphine, meperidine, codeins,
oxycodone, methadone, DuP 747, Dynorphine A, Enadoline, RP-60180, HN-
11608, E-2078, ICI-204448, acetaminophen, propoxyphene, nalbuphene, B-
4018, filenadol, mirfentanil, amitriptyline, DuP 631, GP-531, acadesine, AKI-
1, AKI-2, GP-1683, GP-3269, 4030W92, tramadol racemate and isolated (+)
and (-) enantiomers, AXC-3742, SNX-111, ADL2-1294, CT-3 and CP-99994.
A method of tresting a medical condition or disorder in a subject where
treatment with a cyclooxygenase-2 inhibitor is indicated, comprising orally
administering one or more dose units of a composition of Claim 1 or Claim 13
once or twico a day.

The method of Claim 27 wherein said condition or disorder is selected from
rheumatoid arthritis, asteoarthritis, cancer, Alzheimer’s disease and post-
surgical pain.

‘The method of Claim 27 wherein said condition or disorder is accompanied by
acute pain.
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ABSTRACT

Phammaceutical compogitions are provided comprising one or more orally
deliverable dose units, each comprising a selective cyclooxygenase-2 inhibitory
compound of low water solubility in a therapeutically effective amount, wherein the
compound is present in the form of solid particles, sbout 25% to 100% by weight of
which are smaller than 1 ym. The compositions are useful in treatment or prophylaxis
of cyclooxygenase-2 mediated conditions and disorders and have particular
advantages where rapid onset of therspeutic effect is desired.
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Una composicidén farmacéutica que comprende una o més dosis

REIVINDICACIONEB

unitarias suministrables, 1la cual comprende un compuesto
Belective inhibitorio de la ciclooxigenasa-2 de baja solubilidad
en agua en una cantidad terapéuticamente efectiva, donde dicho
compuesto esti presente in particulas s6lidas teniendo un
tamafio de particula Dy, entre 0.01 hasta 200 pm, una porcién
suficiente en peso de dichas particulas siendo méis pequefias que

1 pm para suministrar una C,, superior substancialmente y © una

"Teax Substancialmente inferior por comparacién con otras

composiciones similares donde substancialmente todas las

particulas son mayores a 1 um.

La composicién de la reivindicacién 1 donde dicho compuesto se
selecciona de un grupo que consiste de celecoxib, ' deracoxib,

valdecoxib y rofecoxib.

La composicién de la reivindicacién 1 donde dicho compuesto es

celecoxib.

La composicién de la reivindicacién 1 donde dichaa dosis

unitarias son articulos separados sélidos.

La composicifén de la reivindicaci6n 4 donde dichos articulos son

cdpsulas o tabletas.



K
6. la compoeicién de 1la zreivindicacién 1 que es una masa \

substancialmente homogénea fluida de 1la que dichas dosis

unitarias son perceptiblemente removible.

7. La composicién de la reivindicacién 6 donde dicha masa fluida

es una suspengisén liquida.

8. La composicién de la reivindicacién 1 donde cada una de dichas
dosis unitarias contiene dicho compuesto en una cantidad de 10

mg hasta 1000 mg.

9. La composicifn de la reivindicacién 1 donde cada una de dichas
dosis unitarias contiene dicho compuesto en una cantidad de 50

mg hasta 400 mg.

10. La compoaicién de la reivindicacién 1 ademis comprende drogas

opioides o analgésicas.

11. La composicién de la reivindicacién 10 donde dichas drogas
opioides o analgésicas eatfn seleccionadas de un grupo gque
consiste de analgésicos narcbSticoe, antagonistas de receptor MU,
antagonistas de receptor Kappa, analgésicos no narcéticos,
inhibidores de la recaptacién de monamina, agentes reguladores
de adenosina, derivados cannabinoides, antagonistas de la
sustancia P, antagonistas del receptor de la neuroquinina 1 y

bloqueadores de canal de sodio.



12.

13.

14,

15.

{

La composicién de 1la reivindicacién 10 donde dichas drogas
opioides o© analgésicas estin seleccionadas de un grupo gque
consiste de morfina, meperidina, codeina: pentacozina,
buprenorfina, butorfanol, dexocina, meptazineol, hidrocodona,
oxicodona, metadona, , DuP 747, Dinorfina A, Enadolina, RP-
60180, HN-11608B, E-2078, ICI-204448, acetaminofén, propoxifeno,
nalbufeno, E-4018, filedanol, mirfentanil, amitriptilina, DuP
631, GP-531, acadesina, AKI-1l, AKI-2, GP-1683, GP-3269, 4030wWs2,
tramadol racémico y enantiémeros aislados (+) (-), AXC-3742,

SNX-111, ADL2-1294, CT-3 y CP-599%54.

Una composicién farmacéutica que- comprende uno o mis dosis
unitarias suministrables,, c¢ada una comprende un compuesto
selectivo inhibitorio de la ciclooxigenasa-2 de baja solubilidad
en agua en una cantidad terapéuticamente efectiva, donde dicho
compueato estd presente en partfculas sélidas que tienen un
tamafio dg particula Dy, de 0.01 a 200 uym , y donde entre 25% a

100% en peso de dichas particulas son mis pequeﬂas. de 1 um.

La composicién de la reivindicacidén 13 donde dicho compuesto
esti Beleccionado de wun grupo que consiste de celecoxib,

deracoxib, valdecoxib y rofecoxib.

La composicién de la reivindicacién 13 donde dicho compuesto es

celcoxib.

ol
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17.

18.

19.

20,

21.

23,

La composicién de la reivindicacién 13 donde dichas dosis

unitarias son articulos separados s6lidos.

La composicién de la reivindicacién 16 donde dichos articulos

son cipsulas o tabletas.

La composicién de 1la reivindicacién 13 que es una masa
subatancialmente homogénea fluida en 1la que dichas dosis

unitarias son perceptiblemente removibles.

La compogicién de la reivindicacién 18 donde dicha masa fluida

es una suspensién lfquida.

La compesicién de la relvindicacién 13 donde cada una de dichas
dosis unitarias contiene dicho compuesto en una cantidad de

entre 10 mg hasta 1000 mg.

La composicién de la reivindicacién 13 donde cada una de dichas
dosis unitarias contiene dicho compuesto en una cantidad de

entre 50 mg hasta 400 mg.

La composicién de la reivindicaciém 13 donde entre 50% hasta

100% de dichas partfculas son mis pequeflas que 1 pm.

La composicién de la reivindicacién 13 donde substancialmente

todas de dichas particulas son mis pequeifias que 1 um.
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24. La composicién de la reivindicacién 13 ademfis comprende una o

més drogas opicides o analgésicas.

25.La composicién de la reivindicacién 24 donde dichas drogas
opioides o analgésicas estén seleccionadas de un grupo que
consiste de analgésicos narcéticos, antagonistas de receptor MU,
antagonistas de receptor Kappa, analgésicos no narcbSticos,
inhibidores de la recaptacién de monamina, agentes regquladores
de adenosina, derivades cannabinoides, antagonistas de Ila
sustancia P, antagonistas del receptor de la neuroquinina 1 y

bloqueadores de canal de sodio.

26. La composicién de la reivindicacién 24 donde dichas drogas
opleoides o© analgésicas esastéin seleccionadas de un grupo gque
consiste de morfina, meperid:i.n_a ’ codefina, pentacozina,
buprenorfina, butorfanocl, dexocina, meptazinol, hidrocodona,
oxicodona, metadona, , DuP 747, Dinorfina A, Enadolina, RP-
60180, HN-11608, E-2078, ICI-204448, acetaminofén, propoxifeno,
nalbufeno, E-4018, filedanol, mirfentanil, amitriptilina, DuP
631, GP-531, acadeaina, AKI-1, AKI-2, GP-1683, GP-3269, 4030wW92,
tramadol racémico y enantibémeros aislados (+) (-), AXC-3742,

SNX-111, ADL2-1294, CT-3 y CP-99994,

27.Un método para tratar una condicién médica o desorden en un
sujeto donde se ha 1indicado tratamiento con inhibidor de

ciclooxigenasa-2, que comprende administrar oralmente una o mis
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dosis unitarias de una composicién: de acuerdc a la
reivindicacién 1 o reivindicacién 13 una o dos veces al dia.

28. El método de la reivindicacién 27 donde dicha condicién o
desorden se spelecciona de artritis reumatoidea, osteoartritis,

céncer, enfermedad de Alzheimer y dolor post-cirugfa.

29.El método de acuerdo a la reivindicaciénm 27 donde dicha

condicifn o desorden esta acompaiiado de un dolor agudo.
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