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o {57) Abstract: Orally deliverable pharmacentical compositions are provided comprising a drug of low weter solubility suspended
in an aqueous liquid vehicle comprising a wetlling agent, 2 thinotropic thickening agent. and an inorganic suspending agent. The
compositions are thixotropic, substantially defloccuiated, and substantinily physically stable.
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STABILIZED ORAL SUSPENSION FORMULATION

4

FIELD OF THE INVENTION
[0001] The present invention relates to orully deliverable
pharmaceutical compositions comprixing a drog of low water solubility, to methods of
treatment comprising orally administering such compositions to a subject in need
thseoﬂmdtotbouseofluchomq)osiﬁom.inthzmmuﬁcmofmedimm.

BACKGROUND OF THE INVENTION

{0002} Liquid dosage forms, for example solutions, suspensions,
elixirs and syrups, have become an important method by which drugs are delivered to
subjects. Such dosage forms are known to provide case of administration for some
patients who have difficulty swallowing solid dosage forms and to increase
compliance among certain patient populations by enhancing taste and/or texture of the
drug being administered. A yet further advantage of liquid dosage forms is that
metering of dosages is continnously variable, providing infinite dose flexibility. The
benefits of case of swallowing and dose flexibility are particularly advantageous for
infants, children and the elderly.

[0003] In some instances, suspensions can be an advantageous liquid
dosage form. For example, some drugs are cheanically unstable in solition but are
stable when suspended. Additionally, some drugs have a disagreeable taste when in
solution but are palatable when sdministered as undissolved particlés.

[0004] Unfortunately, many useful drugs are hydrophobic having low
solubility in aqueous media and therefore are difficult to formulate as suspensions in
aqueous vehicle. Specifically, becanse of these properties, wetting agents are often
required in order to facilitate suspension of hydrophobic drug particles in aqueous
media. Surface active wetting agents (ie. surfactants), for example sodium lauryl
sulfite, are known to increase suspendability of hydrophobic drugs in aqueous media
at least in part by reducing interficial tension between drug particles and the
suspension vehicle, thereby allowing penetration of suspension vehicle into drug
aggregates and/or drug particle pores. In addition to advantageous drug-suspending
effects, however, use of surfactants in suspensions also ofien leads to the undesirable
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result of solubilized and/or dissolved free drug. Since solubilized and/or dissolved
drug is susceptible to chemical degradation and/or interaction with other ingredients,
suspensions comprising free drug can be chemically unstable,

[0005] Another undesirable consequence of using relatively high
amounts of surfactant to facilitate suspension of low solubility drugs is that, since
surfactants stabilize air bubbles, air entrained during homogenization or shaking of
such a suspension tends to remain entrapped therein. As this entrapped air varies
depending on agitation force, dnration of agitstion, and time since agitation,
suspension volume necessarily changes making volumetric extraction of uniform
doses over time difficult or impossible,

[0006] If a drug of Jow water solubility is to be administered as a
suspension, it is desirable that the suspension exhibit slow sodimentation in order to
provide suitable dose uniformity. Conversely, where rapid sedimentation occurs, as in
the case of an unstructured vehicle, the suspension must be ghaken prior to each
administration in order to achieve dose uniformity. Other factors being equal (e:g.
drug particle size, uniformity and density), as viscosity of a particular suspension
vehicle increases, velocity of drug particle sedimentation decreases. Therefore, it is
desirable that a suspension be suitably viscous 8o as to inhibit or slow sedimentation
of dmg particles. However, while such increased viscosity facilitates physical
stability, it can also make difficult pouring or administering the suspengion. Many
suspensions known in the art have failed to adequately address this apparent tradeoff
between suitable physical stability and suitable pourability.

fooon U.S. Patent No. 5,112,604 to Beaurline discloses an oral
suspension formulation capeble of providing dose uniformity for a period of about 90
days. However, no informstion related to rheology or pourbility is disclosed therein.

[0008] Deflocculated suspensions are also desirsble in many instances.
In a structured vehicle, larger particles generally sediment faster than do emaller
particles. Therefore, a deflocculated suspemsion wherein drug particles exist as
separate entities (as opposed fo loose aggregates or flocs) is desirable with respect to
slow sedimeatation velocity. A further advantage of deflocculated suspensions is that
they do not require addition of flocculating agents. Common flocculating agents such
as clectrolytes (e.g. magnesium aluminum silicate or alominum chloride) can result in

2
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catalyzation of chemical reactions and subsequent degradation of drug or other
ingredients. Therefore, with respect to both reduced sedimentation velocity and
chemical stability, a deflocculated suspension is more desirable than a flocculated
suspengion. :
[0009] Accordingly, there remains a need in the art for suspension
formmulations of drugs of low water solubility which suspensions are chemically ad
physically stable and have suitable rheologic propexties for pouring and

[0010] Aux illustrative class of drugs for which this need is apparent is
the class of selective cyclooxygenase-2 (COX-2) inhibitory drugs of low water
solubility. Numerous compounds have been reported having therapeutically and/or
prophylactically useful selective cyclooxygenase-2 (COX-2) inhibitory effect, and

" have been disclosed as having utility in treatment or prevention of specific COX-2

medisted disorders or of such disorders in general. Among such compounds sre a
large number of substituted pyrazolyl benzenesulfonamides as reported in U.S. Patent
No. 5,760,068 to Talley et al., including for example the compound 4-{5-(4-
methytpheryl)-3-(triftoromethyl)- 1B-pyrazol-1-yl]benzenesulfonsmide, also referred
to hezein as celecoxib (T), and the compound 4-[5-(3-fluoro-4-methoxyphenyT)-3-
difluoramethyf)-1H-pyrazol-1-yl]benzenesulfonamide, also referred to herein a5
deracoxib (II).
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[o011] Other compounds reported to have therapeutically and/or

prophylactically useful gelective COX-2 inhibitory effect are substituted isoxazolyl
benzenesulfonamides as reported in U.S. Patent No. 5,633,272 to Talley ef al,

.
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including the compound 4-{5-methyl-3-phenylisoxazol-4-ylJbenzenesulfonmmide, also 2&
referred to herein as valdecoxib (III).

[0012) Still other compounds reported to have therapeutically and/or
prophylactically useful selective COX-2 inhibitory effect are substituted
(methylsulforryl)phenyl furamones as reported in U.S. Patext No. 5,474,995 to
Ducharme ef al., including the compound 3-pherryl-4-[4-(methylsulfomyl)phenyl}-SH-
furan-2-one, also referred to herein as rofecoxib (IV).

L]
™

[0013]) U.S. Patent No. 5,981,576 to Belley e al. discloses a further
series of (methylsulfonyl)phenyl furanones said to be useful as selective COX-2
inhibitory drugs, including 3-(1-cyclopropylmethoxy)-5,5-dimethyl-4-[4-
(metbylsulfonyl)phenyl]-5H-furan-2-one and 3-(1-cyclopropylethoxy)-5,5-dimethyl-4-
[4-{methylsulfonyl)phenyl]-SH-furan-2-one.

[0014) U.S. Patent No. 5,861,419 to Dube e al. discloses substituted
pyridines gaid to be useful as selective COX-2 inhibitory drugs, including for example
the compound 5-chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-pyridinyl)pyridine
(V), also referred to herein as etoricoxib.
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[0015] European Patent Application No. 0 863 134 discloses the
compound 2~(3,5-difluorophenyl)-3-[4-(methylsulfouyl)phenyl]-2-cyclopenten-1-one
said to be useful as a selective COX-2 inhibitory drug.

[0016] U.S. Patent No. 6,034,256 discloses a series of benzopyrana
said to be uscful as selective COX-2 inhibitory drugs, including the compound (S)-
6,_8-dichlo:o—2-(hiﬂumomelhyl)—2ﬂ-l-bmmpy1m—3-caboxyﬁc acid (VI).

[0017] Liquid dosage forms comprising selective COX-2 inhibitory
drugs of low water solubility bave been disclosed. For example, above-cited U.S.
Patent No. 5,760,068 discloses that its subject pyrazolyl benzenesulfonamides, of
which celecoxib and deracoxib are examples, can be administered parenterally as
isotonic solutions in a range of solvents including polyethylene glycol and propylene
glycol.

[0018] Above-cited U.S. Patent No. 5,633,272 discloses that its subject
isoxazolyl benzenesulfonamides, of which valdecoxib is an example, can be
administered parenterally as isotonic solutions in a range of solvents including
polyetirylene glycol and propylene glycol.

5
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[0019] Above-cited U.S. Patent No. 5,474,995 discloses that its snbject
(methylsulfonyl)phenyl furmones, of which rofecoxib is an example, can be
administered parenteraily in an isotonic solution in 1,3-butanediol. Also disclosed in
U.S. Patent No. 5,474,995 are syrups and elixirs for oral administration, formuisted
with propylene glycol as a sweetening agent.

[0020] Moreovex, a suspension of particulate celecoxib in an
unstructured vehicle of appls juice was disclosed in co-assigned PCT patent No. WO
00/32189. No information is provided therein on chemical or physical stability of
such a composition.

{o021) As indicated hereinbelow, treatment with COX-2 inbibitory
drugs of low water solubility is indicated in a very wide army of cyclooxygenase-2
mediated disorders and conditions. Therefore, if an orally deliverable, physically and
chemically stable, yet still readily pourable, aqueous suspension of a drug of low
solubility, for example a selective COX-2 inhibitory drug, could be prepared, a
gignificant advance would be realized in treatment of many conditions and disorders,
particularly where easy to swallow dosage forms of various drugs are desired,

SUMMARY OF THE INVENTION

[0022] Theze is now provided an orally deliverable pharmaceutical
composition comprising a drug of low water solubility and an aqueous Liquid vehicle
that comprises (a) a phanmnaceutically acceptable wetting agent, (b) 2 pharmaceutically
acceptable thixotropic thickening agent, and (c) a pharmaceutically acceptable
inorpanic suspending agent, wherein at least a substantial portion of the drug is
suspended in particulate form in the vehicle to form a suspension and wherein the
wetting agent, thickening agent, and suspending agent are present in total and relative
amounts such that the suspension is thixotropic, substantially deflocculated, and
substantially physically stable.

[0023] In a prefearred embodiment, the drug is a selective COX-2
inhibitory drug of low water solubility.
[0024] The term "substantially physically stable” as used to describe a

suspension herein means that (a) drug particles remain suspended in the suspension

vehicle such that dose uniformity is obtainsble, as determined for example from two

or more aliquots drawn volumetrically, during a stationary room temperature storage
6
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period of at least 48 hours after the suspension is prepared, and/or (b) the suspension
exhibits substantially uniform drug particle dispersion and substantially no phase
separation during a stationary room temperature storage period of at least 48 hours
after preparation.

[0025] The texmn "dose uniformity” herein means that, with respect to
two or more aliguots drawn volumetrically from the same suspension, either drawn
simultaneously or st different time points and drawn from the same or different
locations within the suspension, all aliquots contain substantially similar amounts (i.e.
1 about 15%) of suspended drug and substantially gimilar amounts of free drug. An
amount of drug in a given volume of suspension cen be measured by any suitable
method, for example by high performsnce liquid chromatography.

[0026]) A "thixotropic” suspension herein is a suspension for which,
when an applied stress is continued and/or increased, viscosity substantially decreases.
This definition includes suspensions defined elsewhere as being peeudoplastic or
sheear-thinning.

[0027] The term "flocculated” herein refers to drug particles in
suspension which coagulate and/or agglomerate together to form loosely packed
aggrogates or flocs. A "flocculated suspension” herein is a suspension wherein at least
a visible portion of all drug particles axe flocculated drug pasticles. The term
"substantially deflocculated” herein refers to drug particles in suspension which do not
coagulate and/or agglomerate together to form flocs. A "defiocculated suspension”™
berein is & suspension wherein substantially no visible portion of drug particles are
flocculated.

[0028]) Typically, given a flocculated suspension and a deflocculated
suspension having the same drug particle size distribution, drug particle shape, dmg
particle density, and vehicle viscosity, drug particles in the deflocculated suspension
will sediment more slowly than will drug particles in the flocculated suspension.
Additionally, when placed in a suspension vehicle of low viscosity, for example an
unstructured vehicle, deflocculated drug particles will generally settle to form a tightly
packedluyuofsedimunwhichhnmrudﬂydispmedupmmodmmnh?g,whﬂe
flocculated particles will generally settle to form a fluffy, loose layer of sediment
which can be redispersed with moderate shaking.

7
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[0029) A "structured vehicle” herein is a vehicle comprising one or
more viscosity imparting suspending agents which substantially reduce the rate of
sedimentation of dispersed particles.

[0030) Also provided by the present invention are methods for
therapeutic and/or prophylactic use of compositions of the present invention, and &
method of use of & composition of the invention in manufacture of a medicament
useful for treating and/or preventing a COX-2 mediated disease or disorder.

[0031]) Compositions of the invention have been found to resolve at
least some of the difficulties alluded to above in a surprisingly effective manner.
First, compositions of the invention are substantially physically stable. Second,
compositions of the invention are thixotropic and therefore are readily poured and
administered upon mild agitation. Third, due at least in part to reduced free drug
concentration, compositions of the invention have enhanced chemical stability.

[0032) Other features of this invention will be in part apparent and in

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Fig. 1 shows sediment volume resulting from centrifugation of
Celecoxib Suspensions S1-S3 of Example 1 at 1500 rpm for 5, 10 and 30 minutes, as
described in Example 3.

[0034) Fig. 2 shows sediment volume resulting from centrifugation of
Celecoxib Suspensions S1 and S3 of Example 1 at 2500 rpm for 30, 60 and 90
minutes, as described in Example 3.

[0035) Fig. 3 shows sediment volume resulting from centrifugation of
Celecoxib Suspensions S1-83 of Example 1 at 3000 rpm for 5, 10 and 20 minutes, as
described in Example 3.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Novel pharmaceutical compositions according to the present
invention comprise one or more orally deliverable dose units. The term “orally
deliverable” herein means suitable for oral administration, The term “oral
administration” herein includes any form of delivery of a therapeutic agent or &
composgition thereof to a subject wherein the agent or composition is placed in the

8
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mouth of the subject, whether or not the agent or composition is swallowed. Thm%?
“oral administration™ includes buccal and sublingual as well as esophageal

administration. Absorption of the agent can occur in any part or parts of the

gastrointestinal tract including the mouth, esophagus, stomach, duodenum, jejunmm,
ileum and colon. The term “dose unit” herein means a portion of 8 pharmaceutical

composgition that contains an smount of a therapeutic agent suitable for a single oral
administration to provide a therapeutic effect. Typically ono dose unit, or a small

plurality (up to about 4) of dose units, provides a sufficient amount of the agent to

result in the desired effect.

Drug of Jow water solubility

[0037] Bach dose unit or small plurality of dose units comprises, in a
therapentically and/or prophylactically effective total amount, a drug of low water
solubility. A “drog of low water solubility” or “poorly water solubility drug” herein
refers to any drug or compound having a solubility in water, measured at 37°C, not
greater than about 10 mg/ml, and preferably not greater than about 1 mg/ml. It is
contemplated that compositions of the invention are especielly advantageous for drugs
having a solubility in water, meesured at 37°C, not greater than ahout 0.1 mg/ml.

[0038] Solubility in water for many drugs can be readily determined
from standard phanmaceutical reference books, for example The Merck ndex, 11th
od., 1989 (published by Merck & Co., Inc., Rahway, NJ); the United States
Pharmacgpocia, 24th ed. (USP 24), 2000; The Extra Fhagmacopocis, 29th ed., 1989
(published by Pharmaceutical Press, London); and the Physicians Desk Reference
(PDR), 2001 ed. (published by Medical Economics Co., Montvale, NJ), each of which
is individually incorporated herein by reference.

[0039] For example, individual drugs of low solability as defined
herein include those drugs categorized as “slightly soluble”, “very slightly soluble™,
“practically insoluble™ and “insoluble” in USP 24, pp. 2254-2298; and those drugs
categorized as requiring 100 ml or more of water to dissolve 1 g of the drug, as listed
in USP 24, pp. 2299-2304.

[0040] Ilustratively, suitable drugs of low water solubility inclnde,
without limitation, drugs from the following classes: abortifacients, ACE inhibitors,
a- and B-adrenergic agonists, a- and B-adrenergic blockers, adrenocortical

9



inhibitors, aldosterone antagonists, anabolics, analgesics (including narcotic and non-
narcotic analgesics), androgens, angiotensin II receptor antagonists, anorexics,

ids, anthehminthics, antiacne agemts, mutiallergi fialopecis agents,
iamebi tiandrogens, antisnginal agents, antiarrrythmics, antisrteriosolerotics,
antisrthritic/antirheumatic agents (including selective COX-2 inhibitors),
antiasthmatics, antibacterials, antibacterial adjumcts, anticholinergics, anticoagulants,
ot l d tx. antidisbeti tidiarrheal agents, antidhureti
antidotes to poison, antidyskinetics, anticczematics, antiemetics, antiestrogens,
antifibroti ifistulents, antifungals, antig] agents, anti Jotrooi
antigout agents, antihistaminics, antilyperacti shvoerdi teinemics,
antihypexphosphatemics, sntikypertensives, antihyperthyroid agents, antiypotensives,
antihypothyroid agents, anti-inflummatories, antimalarials, antimanics,
antineoplastic agents and adjuncts, antineutropenics, antiosteoporotics, antipagetics,
antiparkinsonian agents, antipheochromocytoma agents, antipneumocystis agents,
antiprostatic hypertrophy agents, antiprotozoals, antipruritics, antipsoriatics,
antipsychotics, antipyretics, antirickettzials, antiseborrheics, antiseptics/disinfectants,
antispasmodics, antisyphylitics, antithrombocythemics, antithrombotics, antitussives,
antivlceratives, antiurolithics, antivenios, antiviral agents, anxiolytics, aromatase
bradycardic agents, bradykinin antagonists, bronchodilators, calcium channel
blockers, calcium regulators, carbonic anhydrase inhibitors, cardiotonics, CCK.
antagonists, chelating agents, cholelitholytic agents, choleretics, cholinergics,
cholinestersse inbibitors, cholinesterase reactivators, CNS stimmulants, contraceptives,
debriding agents, decongestants, depigmentors, dermatitis herpetiformis suppressants,
digestive aids, diuretics, dopamine receptor agonists, dopamine receptor antagonists,
ectoparasiticides, emetics, enkephalinase inhibitors, enzymes, enzyme cofactors,
estrogens, expectorants, fibrinogen receptor antagonists, fluoride supplements, gastric
and pancrestic secretion stimulants, gastric cytoprotectants, gastric proton pump
inhibitors, gastric secretion inhibitors, gastroprokinetics, glucocorticoids,
a-glucosidase inhibitors, gonad-stimulating principles, growth hormone inhibitors,

10
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hepatoprotectants, histamine H; receptor antagonists, HIV protease inhibitors, HMG
CoA reductase inhibitors, immumomodulators, immunosuppressants, insulin
laxatives/cathartics, leukotriene antagonists, LH-RH agonists, lipotropics,
5-lipoxygenase inhibitors, lupus erythematosus suppressants, matrix metalloproteinase
inhibitors, mineralocorticoids, mjotics, monoamine oxidase inhibitors, mmcolytics,
ovarian hormones, oxytocics, pepsin inhibitors, pigmentation agents, plasma volume
expanders, potassinom channel activators/openers, progestogens, prolactin inhibitors,
respiratory stimmlants, reverse transcriptase inhibitors, sedatives/hypnotics, serenics,
receptor antagonists, serotonin uptake inhibitors, somatostatin anslogs, thrombolytics,
thromboxane A; receptor antagonists, thyroid hormones, thyrotropic hormones,
tocolytics, topoisomerase I and 11 inhibitors, uricosurics, vasomodulators including
vasodilators and vasoconstrictors, vasoprotectants, xanthine oxidase inhibitors, and
combinations thereof.

[0041] Non-limiting illustrative examples of suitable drugs of low
water solubility include acetohexamide, acetylsalicylic acid, alclofenas, allopurino},
atropine, benzthiazide, carprofen, celecoxib, chlordiazepoxide, chlorpromazine,
clonidine, codsine, codeine phosphate, codeine sulfate, derscoxib, diacerein,
diclofenac, diltiazem, estradiol, etodolac, etoposide, etoricoxib, fenbufen, fenclofenac,
femprofen, fentiszac, furbiprofen, griseofulvin, haloperidol, ibuprofen, indomethacin,
indoprofen, ketoprofen, lorazepam, medroxyprogesterone acetate, megestrol,
methoxsalen, methyiprednisone, morphine, morphine sulfate, naproxen, nicergoline,
nifedipine, niflumic, oxaprozin, oxazepam, oxyphenbutazone, paclitaxel, phenindione,
phenobarbital, piroxicam, pirprofen, prednisolone, prednisone, procaine, progesterone,
pyrimethamine, rofecoxib, sulfadiazine, sulfsmerazine, sulfisoxazole, sulindac,
suprofen, temazepam, tiaprofenic acid, tilomisole, tolmetic, valdecoxib, efc.

[0042] The amount of drug incorporated in a dosage form of the
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invention can be selected according to known principles of pharmacy. A
therspeuticaily effective amount of drug is specificalty contemplated. The term
“therapeutically end/or prophylactically effective amount™ as used herein refers to an
amount of drug that is sufficient to elicit the required or desired therapeutic and/or .
prophylactic response. Preferably, the therapeutic agent is present in the suspension at
a concentration of at least about 0.01%, at least sbout 0.1%, at least about 1% or at
least about 10% up to a concentration of, preferably, no more than about 90%, no
more than about 75%, no more than about 50% or no more than about 35% on a
weight/weight basis. Unless otherwise indicated, all percentage values given herein
are intended to be calculated on a weight/weight basis.

[0043] In a particularly preferred embodiment, the drug is a selective
COX-2 inhibitory drog of low water solubility. Any such selective COX-2 inhibitory
drug known in the art can be used, including without limitation compounds disclosed
in the patents and publications listed balow.

U.S. Patent No. 5,344,991 to Rettz & Li.

U.S. Patent No. 5,380,738 to Norman et al.

U.S. Patent No. 5,393,790 to Reitz et al.

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.

US. Patent No. 5,436,265 to Black ef al.

Above-cited U.S. Patent No. 5,466,823,

Above-cited U.S. Patent No. 5,474,995.

U.S. Patent No. 5,475,018 to Lee & Bextenshaw.

U.S. Patent No. 5,486,534 to Lee et al.

USS. Patent No. 5,510,368 to Lau et al.

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 ez al.

U.S. Patent No. 5,547,975 to Talley et al.

U.S. Patent No. 5,550,142 to Ducharme et al.

12
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U.S. Patent No. 5,552,422 to Gauthier et ql
1.S. Patent No. 5,585,504 to Desmond et al.
U.S. Patent No. 5,593,992 to Adams et al.
U.S. Patent No. 5,596,008 to Lee.

U.S. Patent No. 5,604,253 to Lau ez al.

U.S. Patent No. 5,604,260 to Guay & Li

U.S. Patent No. 5,616,458 to Lipsky et al.

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,

U.S. Patent No, 5,639,780 to Lan ez al.

U.S, Patent No. 5,643,933 to Talley et al.

U.S. Patent No. 5,658,903 to Adams et 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 Lan.

U.S. Patent No. 5,681,842 to Dellaria & Gane.
U.S. Patent No. 5,686,460 to Nicola] ef al,
U.S. Patent No. 5,686,470 to Weier o al.

U.S. Patent No. 5,696,143 to Talley et al.

U.S. Patent No. 5,710,140 to Ducharme et al.
U.S. Patent No. 5,716,955 to Adams ef al.
U.S, Patept No. 5,723,485 to Giingtr & 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.
U.S. Patent No. 5,776,967 to Kreft ez al

U.S. Patent No. 5,783,597 to Beers & Wachter.
U.S. Patent No. 5,789,413 to Black et al.

U.S. Patent No. 5,807,873 to Nicolal & Teulon.
U.S. Patent No, 5,817,700 to Dube et al.
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U.S. Patent No. 5,830,911 to Failli e al.
U.S. Patent No. 5,849,943 to Atkinson & Wang.
U.S. Patent No. 5,859,036 to Sartori ef al.
Above-cited U.S. Patent No. 5,861,419,
U.S. Patent No. 5,866,596 to Sartori & Teulon.
U.S. Patent No. 5,869,524 to Failli.
U.S. Patent No. 5,869,660 to Adams ez al.
U.S. Patent No. 5,883,267 to Rossen et al.
U.S. Patent No. 5,892,053 to Zhi ez al.
U.S. Patent No. 5,922,742 to Black e al.
U.S. Patent No. 5,929,076 to Adams & Garigipati.
U.S. Patent No. 5,932,598 to Talloy ef al.
U.S. Patent No. 5,935,990 to Kharmna et al.
U.S. Patent No. 5,945,539 to Haruta ez al.
- U.S. Patent No. 5,958,978 to Yamazaki et al.
U.S. Patent No. 5,968,958 to Guay et al.
U.S. Patent No. 5,972,950 to Nicolal & Teuloo.
U.S. Patent No. 5,973,191 to Marnett & Kalgutkar.
Above-cited U.S. Patent No. 5,981,576.
U.S. Patent No. 5,994,381 to Haruta ef al.
U.S. Patent No. 6,002,014 to Haruta et al.
U.S. Patent No. 6,004,960 to Li ez al.
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.
Above-cited U.S. Patent No. 6,034,256.
U.S. Patent No. 6,040,319 to Corley et al.
U.S. Patent No. 6,040,450 to Davies ef al
U.S. Patent No. 6,046,208 to Adams et al.
U.S. Patent No. 6,046,217 to Friesen et al.
U.S. Patent No. 6,057,319 to Black et al.
U.S. Patent No. 6,063,804 to De Nantenil ez al.
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U.S. Patent No. 6,063,807 to Chabrier de Lassmmiere & Broquet. / 0\
U.S. Patent No. 6,071,954 to LeBlanc ef al.

U.S. Patent No. 6,077,868 to Cook e al.

USS. Patent No. 6,077,869 to Sui & Wachter.

U.S. Patent No. 6,083,969 to Ferro ef al.

U.S. Patent No. 6,096,753 to Spobr e al.

U.S. Patent No. 6,133,292 to Wang et al.
International Patent Publication No. WO 94/15932.
International Patent Publication No. WO 96/19469,
Tnternational Patent Publication No. WO 96/26521,
International Pstent Publication No. WO 96/31509,
International Pstent Publication'No. WO 96/36623,
Tuternational Patent Publication No. WO 96/38418.
Fnternational Patent Publication No. WO 97/03953,
International Patent Publication No. WO 97/10840.
International Patent Publication No. WO 97/13755.
Imtemational Patent Publication No. WO 97/13767.
Internationsl Patent Publication No, WO 97/25048.
International Patent Publication No, WO S7/30030.
Tntemational Petent Publication No. WO 97/34882.
International Patent Publication No. WO 97/46524.
International Patent Publication No. WO 98/04527.
Intemnational Patent Publication No. WO 98/06708.
Intemstional Patent Publication No. WO 98/07425.
International Patent Publication No. WO 98/17292.
International Patent Publication No. WO 98/21195,
Intemational Patent Publication No. WO 98/22457.
International Patent Publication No. WO 98/32732,
International Patent Publication No, WO 98/41516.
Intemational Patent Publication No. WO 98/43966.
Tntemational Patent Publication No. WO 98/45294,
International Patent Publication No. WO 98/47871.
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Intermational Patent Publication No. WO 99/01130.
International Patent Publication No. WO 99/01131.
International Patent Publication No. WO 99/01452.
International Patent Publication No. WO 99/01455.
International Patent Publication No. WO 99/10331.
International Patent Publication No.. WO 99/10332.
International Patent Publication No. WO 99/1160S.
International Patent Publication No. WO 99/12930.
International Patent Publication No. WO 99/14195.
International Patent Publication No. WO 99/14205.
International Patent Publication No. WO 99/15505.
International Patent Publication No. WO 99/23087.
International Patent Publication No. WO 99/24404,
Intemational Patent Publication No. WO 99/25695.
International Patent Publication No. WO 99/35130.
International Patent Publication No. WO 99/61016.
International Patent Publication No. WO 99/61436.
International Patent Publication No. WO 99/62884.
International Patent Publication No. WO 99/64415.
International Patent Publication No. WO 00/01380,
International Patent Publication No. WO 00/08024.
International Patent Publication No. WO 00/10993.
International Patent Publication No. WO 00/13684,
International Patent Publication No. WO 00/18741.
International Patent Publication No. WO 00/18753.
International Patent Publication No. WO 00/23426.
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Above-cited Intemational Patent Publication No. WO 00/24719.

International Patent Publication No. WO 00/26216.
International Patent Publication No. WO 00/31072.
International Patent Publication No. WO 00/40087.
International Patent Publication No. WO 00/56348.
European Patent Application No. 0 799 823.
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Buropean Patent Application No. 0 846 689. ’L/
Above-cited Buropean Patent Application No. 0 863 134.
European Patent Application No, 0 985 666,

[0044] Compositions of the invention are especially useful for
compounds having the formula (VII):
/O/"\z
o
\ &
\ |
N X
R (VD
[0045]

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 umsubstituted or substituted at one or more positions with oxo,
halo, methyl or halomethyl groups. Prefemred such five- to six-membered rings are
cyclopentenons, furanone, methylpyrazols, isoxazole and pyridine rings substituted at
no more then one position.

[0046] Ilustratively, celecoxib, deracoxib, valdecoxib, rofecoxib,
etoricoxib, 2-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl]-2-cyclopenten-1-one,
(S)-6,8-dichloro-2-(triftuorometiryl)-2H-1-benzopyran-3-carboxylic acid and 2-(3,4-
difluorophenyl)-4-(3-hydroxy-3-methyl-1-butoxy)-5-[4-(methylsul forryl)phenyl]-3-
(2H)-pyridazinone, more particulerly celecoxib, yvaldecoxib, rofecoxib and etoricoxib,
and still more particularly celecoxib and valdecoxib, are usefut in compositions of the
invention.

[0047] The invention is illustrated herein with particular reference to
celecoxib, and it will be understood that any other drug of low solubility in water can,
if desired, be substituted in whole or in pert for celecoxib in compositions herein
described.

[0048] ‘Where the drug is celecoxib, the composition typically
comprises celecoxib in a therapeutically and/or prophylactically effective total amount
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of shbout 2 mg to about 1000 mg per dose unit. Where the drug is a selective COX-2
inhibitory drug other than celecoxib, the amount of the drug per dose unit is
therapeutically equivalent to about 2 mg to about 1000 mg of celecoxib.

[0049] Tt will be understood that a therapeutically and/or
prophylactically effective amount of a drug for a subject is dependent énter alia o the
body weight of the subject. A “subject” herein to which a therapeutic agent or
compoasition thercof can be administered includes a human subject or patient of either
sex and of any age, and also includes any nonhuman animal, particularty a domestic or
companion animal, illustratively a cat, dog or horse.

[0050] ‘Where the subject is an infant, child or a small animal (e.g., 8
dog), for example, an amount of celecoxib relatively low in the preferred range of
about 2 mg to sbout 1000 mg is likely to be consistent with therapeutic effectiveness.
‘Where the subject is an adult human or a large animal (e.g., a horse), therapeutic
offectiveness is likely to require dose units containing a relatively greater amomnt of
celecoxib. For an adult hmnan, 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 preferred amounts of celecoxib per dose unit are about 100 mg to
about 200 mg.

[0051) For other selective COX-2 inhibitory drugs, an amount of the
drug per dose unit can be in a range known to be therapeutically effective for such
drugs. Preferably, the amount per dose unit is in a range providing therapeutic
equivalence to celecoxib in the dose ranges indicated immediately above.

[0052] A celecoxib suspension composition of the present invention
preferably comprises about 0.01 to about 15%, more preferably about 0.01 to about
10%, and yet more preferbly about 0.01 to about 5% by total weight, of celecoxib.
Generally, these concentrations will correspond to celecoxib in an amount of about
1% to about 0%, more preferably about 1% to about 75%, more preferably sbout 1%
to about 50%, and still more preferably about 1% to about 35%, by weight of all dry,
non-liquid components.

[0053) Where the selective COX-2 inhibitory drug is other than
celecoxib and is therapeutically effective at lower dosages than celecoxib, the
mininum emount of COX-2 inhibitory drug in suspension can be lower than that
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indicated immediately above for celecoxib; for example, in the case of valdecoxib, the q/?
drug can be present in an amount of about 0.1% by total weight. -

[0054) Preferably about 50% to 100%, more preferably about 75% to
100%, still more preferably about 85% to 100%, and yet more preferably substentially
all of the celecoxib present in compositions of the invention is suspended in
particulate form. It is also preferred in compositions of the invention that leas then
about 25%, more preferably less than about 10%, yet more preferably less than about
5%, and still more preferably substantially no portion, of the celecoxib is in dissolved
and/or solubilized form.

[0055] Particulate celecoxib present in suspension compositions of the
invention preferably has a Dy particle size of about 0.5 pm to about 50 jm, more
preferably about 0.5 pm to about 40 pm, and still more preferably 0.5 pmn to about 30
pm. Deg is defined herein as a linear measure of diameter having a value such that
90% by weight of particles in the formulation, in the longest dimension of the
particles, are gmaller than that diameter.

Wettiog agent

[0056] One or more wetting agents are present in suspension
compositions of the invention. The one or more wetting agent is believed to facilitate
suspension of drug particles of low water solubility, but may have other fimctions,

[0057) Surfactants, hydrophilic polymers and certain clays can be
useful as wetting agents to aid in suspension of a hydrophobic drug such as celecoxib.
Surfactants, including nonionic, anionic, cationic and zwitterionic surfactants, are
preferred wetting agents in suspension compositions of the invention. Non-limiting
examples of surfactants that can be used ag wetting agents in compositions of the
invention include quaternary ammonivm compounds, for example benzalkonium
chloride, benzethonium chloride and cetylpyridinium chloride, dioctyl sodium
sulfosuccinate, polyoxyethylene alkyiphemyl ethers, for example nonoxynol 9,
nonoxyno] 10, and octoxynol 9, poloxamers (polyoxyethylene and polyoxypropylene
block copolymers), polyoxyethylene fatty acid glycerides and oils, for example
polyoxyetirylenc (8) caprylic/capric mono- and diglycerides (e.g:, Labrasol™ of
Gattefossé), polyoxycthylene (35) castor oil and polyoxyethylene (40) hrydrogenated
castor oil; polyoxyethylens alkyl ethers, for example polyoxyethylene (20) cetostearyl
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ether, polyoxyethylene futty acid esters, for example polyvxyethylene (40) stearate, /Z(
polyoxyethylene sorbitan esters, for exsmple polysorbate 20 and polysorbate 80 (e.g., /%
Tween™ 80 of ICI), propylene glycol fatty acid esters, for example propylene glycol
laurate (e.g., Lauroglycol™ of Gattefossé), sodium lauryl sulfate, fatty acids and salts
thereof, for example oleic acid, sodium oleste and triethanolamine oleate, glycaryl
fatty acid esters, for example glyceryl monostearste, sorbitan esters, for example
monostearats, tyloxspol, and mixtures thereof. A preferred class of wetting agents is
polyoxyethylens sorbitan osters.

[0058) Benzalkonium chloride, benzethonjum chloride,
cetylpyridinium chloride, dioctyl sodium sulfosuccinate, nonoxynol 9, nonoxynol 10,
octoxynol 9, polyoxyethylene (8) caprylic/capric mono- and diglyceridos,
polyoxyethylene (35) castor oil, polyoxyethylene (20) cetostearyl ether,
polyoxyethylene (40) hydrogenated castor oil, polyoxyethylene (10) oleyl ether,
polyoxyethyiene (40) stearate, polysarbate 20, polysorbate 40, polysorbate 60,
polysorbate 80, propylene glycol laurate, sodium lauryl sulfate, sorbitan monolaurate,
sorbitan monooleate, sorbitan monopalmitate, sorbitan monostearate and tyloxapol are
prefarred wetting agenis. Polysorbate 80 is a particularly preferred wetting agent.

[0059] Too nmuch or inappropriate selection of wetting agent, for
example surfactants, can be undesirable for several reasons. High fres surfactant
concentration can result in flocculated drug particles which sediment more rapidly
than do deflocculated drug particles. High free surfactant concentration can also lead
to dissolved and/or solubilized drug which, by comparison with the same drug in
particulate form, can be more susceptible to chemical degradation and can produce an
unpleasant taste, Therefore, in a particularly preferred embodiment, one or more
wetting agents are present in a total amomt sufficient to facilitate drug particle
suspension, but in a substantially non-drisg-solubilizing and non-drug-dissolving
amount.

[0060] In another preferred embodiment, one or more wetting agents
are present in total and relative amounts sufficient to suspend in particulate form at
least about 75%, more preferably at least about 85%, and still more preferably
substantially all of the drug, but in total and relative amounts less than will result in
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sbout 25% or more, preferably in sbout 10% or more, and more preferably in
substantially any portion, of solubilized and/or dissolved drug being present in the
composition,

[0061] Too much surfactant can also lead to retention of entrapped air
within a suspension composition of the invention. Generally, when a suspension is
homogenized during preparation, air is entrained therein. Without being bound by
theory, surfactants and other wetting agents are believed to stabilize air bubbles at
least in part by decreasing surface tension at the bubble surface. Thus, by comparison
with a suspension comprising relatively high amounts of free surfactant, a suspension
having decreased free surfactant concentration is believed to exhibit less stable
entrained air bubbles and, subsequently, to exhibit improved dose/volume uniformity.

[0062] Generally, ons or more wetting agent(s) constituts, in total,
about 0.01% to sbout 2%, preferably shout 0.1% to about 1.5%, and more preferably
sbout 0.25% to about 0.75%, of the total weight of the composition.

THi ic thickeni
[0063] Compositions of the invention comprise one or more

thixotropic thickening agents. Suitable thixotropic thickening agents are natural or
synthetic polymers which, when added to aqueous medium, impart thixotropic
characteristics thereto. Preferred thixotropic thickening agents are cellulosic polymers
such as methylcellulose, microcrystalline cellulose {e.g. Avice! of FMC Corp.),
polyvinylpyrrolidone, Irydroxypropyl methycellulose, efc. More preferably,
thixotropic thickening agents in compositions of the invention are polysaccharide
gums. Suitable polysaccharide gums include, by way of non-limiting illustration,
xanthan, guar, acacia, and tragacanth gums.

[0064) Thixotropic thickening agents are preferably present in
compositions of the invention in a total amount of about 0.25% to about 2%,
preferably about 0.3% to about 2%, and more preferably about 0.4% to sbout 2%, on
a weight/weight basis. While the term polysaccharide gum is sometimes used herein
to refer to a thixotropic thickening agent, such agents are not limited to polysaccharide
gums.

Inorganic suspending agent
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[0065] Any pharmacentically acceptable inorganic suspending agent
can be used in compositions of the invention. Non-limiﬁngillusmﬁveumnplelof(\)
suitable inorganic suspending agents include ahcnndlonde.bentomte.hydnted
aluminum silicate (e.g. keolin) and mixtures thereof. Silicon dioxide is a particularly
preferred inorganic suspending agent. Although the term colloidal silican dioxide is
sometimes used herein to refer to an inorganic suspending agent, inorganic suspending
agents are not limited to colloidal silicon dioxide.

[0066] ‘While colloidal silicon dioxide at relatively high concentrations
{e.g shout 5 to sbout 15%) is known to impart thixotropic characteristics in certain gel
and semi-golid preparations, we have unexpectedly discovered that 2 small amount of
colloidal silicon dioxide (e.g. about 2% or leas) has a synergistic effect with
polysaccharide gum, enhancing thixotropic characteristica of compositions of the
invention. Specifically, the presence of both colloidal gilicon dioxide and &
polysaccharide gum in compositions of the invention enbhances thixotropic
characteristics more than was expected from addition of the individual thixotropy-
enhancing effects of the two respective components.

[0067] Surprisingly, we have also discovered that addition of a small
amount of colloidal silicon dioxide to suspension compositions of the invention leads
to improved chemical stability of drug present therein. Without being heldto a
particular theory, it is presently believed that colloidal silicon dioxide in compositions
of the invention adsorbs wetting agent resulting in lower free wetting agent
concentration compared to an otherwise similar compogition having no colloidal
gilicon dioxide; in tum, the lower free wetting agent concentration is believed to result
in reduced free drug concentration and subsequently, an increased proportion of drug
present in particulate form which is less susceptible to chemical degradation than is
free drug,. '

[0068] Colloidal silicon dioxide in compositions of the invention also
provides the surprising advantage of reduced retention of entrapped air and
subsequently, improved dose uniformity. As is described above, free wetting agent
can stabilize air bubbles entrapped within a suspension. Without being bound by
theory, adsorption of free weiting agent by colloidal silicon dioxide present in
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compositions of the invention is believed to result in reduced free wetting agent
concentration and, subsequently, more unstable entrapped air bubbles.

[0069] Any pharmaceuntically acceptable source of colloidal silicon
dioxide can be used in compositions of the invention. Non-limiting synonyms for,
and exsmples of, suitable colloidal silicon dioxides include Aerosi™ of Deguasa,
Cab-O-5iI™ of Cabot Corp., fumed silica, light anhydrous silicic acid, silicic

{0070} In & presently prefecred embodiment, the colloidal silicon
dioxide has a specific surface area of about 50 to about 400, more preferably about
100 to about 400, and still more preferably about 150 to sbout 400 m*/g. Preferred
colloidal silicon dioxides also have a weight sverage particle diameter of about 7 to
about 40 nm, and more preferably about 10 to about 25 nm. Cab-O-Sil™ isa
particularly prefesred colloidal silicon dioxide for use in compogitions of the
invention.

[0071] One or more inorganic suspending agents are generally present
in compositions of the invention in a total amont of about 0.01% to about 3.0%,
preferably about 0.1% to about 2.0%, and more preferably about 0.25% to about 1.0%,
by weight.

“[hixotronic fest

[0072] A beneficial feature of compositions of the invention is that at
steady state they are substentially physically steble yet upon mild agitation they are
readily pourable. The term "readily pourable” herein means that the composition will
be easily poured from a suitable container such as & jar or bottle. The relatively high
yield value of compositions of the invention promotes physical stability. *Yield
value" herein (also referred to herein as maximum viscosity) is a measure of a
suspension's initial resistance to flow under stress.

[0073] Total and relative amounts of wetting agent, inorganic
suspending agent, and thixotropic thickening agent can be readily optimized within
the ranges herein provided by one skilled in the art in order to provide suitable
theologic characteristics, deflocculation of drug particles, and minimal free drug
concentration. Such optimization will take into account other relevant factors such as
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the particular drug, drug particle size, uniformity and density, drug concentration,

[0074] For practical purposes, whether a particular composition is
thixotropic herein can be determined according to Test L
Testl

[0075] After standing at rest for at least 60 minutes, a 1 ml sample is

drawn from a test suspension and is placed into a P45 Cup of a HAAKE CV100
viscometer (equipped with a PK30-4 spindle) which is maintained at 25 °C
throughout the test.

[0076] A sheer stress is applied to the sample and is incrementsily
increased from O to 3 sec™! over a period of 3 minutes and then incrementally
decreased from 3 to 0 sec™! over another period of 3 mimtes. Dynamic viscosity is
measured at a sheer rate of 2 sec™ where a steady state is obtained. Yield value is
calculated using linear regression of the data from 2 sec™ to 3 sec™.

[0077] If, during the test, the sample has a maximum viscosity of about
5 to about 50 Pass and & dynamic viscosity, measured at 2 sec ", of about 0.3 to about
20 Pass, the composition is deemed thixotropic.

[0078) Preferably, the thixotropic thickening agent and inorganic
suspending agent are present in total and relative amounts such that, when a
composition of the invention is analyzed according to Test I, the composition has a
maximum viscosity of about 5 to about 40, more preferably sbout 5 to about 30, and
still more preferably about 5 to about 25 Pass and, at s shear rate of 2 sec™, the
composition has a dynamic viscoaity of about 0.3 to about 20, preferably sbout 0.4 to
about 15, and yet more preferably sbout 0.5 to about 7 Pass.

[0079] Genenally, the thixotropic thickening agent and inorganic
suspending agent will be present in a weight ratio of about 10:1 to about 1:10,
preferably about 5:1 to about 1:5, and more preferably about 2:1 to about 1:2,

[0080] Importantly, because compositions of the invention are
substantially deflocculated and substantially physically stable, shaking or agitation is
not required in order to re-disperse drug particles or to mix the suspension prior to
administration. Moderate shaking will facilitate poursbility of suspension
_oompoliﬁonsoftheinvmﬁon.
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Pt tical excipient
[0081) Compositions of the invention can comprise amy additional

pharmaceutically acceptable excipients. The term “excipient” herein means any
substance, not itself a therapeutic agent, used as a carmrier or vehicle for delivery of a
therapeutic agent to a subject or added to a pharmaceutical composition to improve its
handling, storage, disintegration, dispersion, dissolution, release or organoleptic
propecties or to permit or facilitate formation of a dose wnit of the composition into a
discrete article such as a capsule suitable for oral administration. Bxcipients can
inclode, by way of illustration and not limitation, diluents, polymers, substences added
to mask or counteract a disagreeable taste or odor, flavors, dyes, preservatives,
fragrances, and substances added to improve appearance of the composition.

[0082) Compositions of the invention can be prepared by any suitable
process, not limited to processes described herein. One illustrative process comprises
admixing celecoxib, one ar more wetting agents, a polysaccharide pum, and silicon
dioxide together with any other desired excipients to form a powder blend, and
homogenizing the powder blend together with water for form a suspension.

Utility of it fthe i
[0083] Where compositions of the invention comprise a COX-2

inhibitory drug of low water solubility, they are useful in treatment and prevention of
a very wide range of disorders mediated by COX-2, including but not restricted to
disorders characterized by inflammation, pain and/or fever. Such compositions arc
especially useful as anti-inflammatory agents, such as in treatment of arthritis, with
the additional benefit of having significantly less harmful side effects than
compositions of conventional nonsteroidal anti-inflammatory drugs (NSAIDs) that
Iack selectivity for COX-2 over COX-1. In particular, compositions of the invention
side effects such as reduction in renal function leading to fluid retention and
exacerbation of hypertension, reduced effect on bleeding times including inhibition of
platelet function, and possibly a lessened ability to induce asthma attacks in aspirin-
scasitive asthmatic subjects, by comparison with compositions of conventional
NSAIDs. Thus compositions of the invention are particularly useful gs an alternative



WO 03/013473 PCT/US02/24746
,70
to conventional NSAIDs where such NSAIDs are contraindicated, for example in
patients with peptic ulcers, gastritis, regional enteritis, ulcerative colitis, diverticulitis
or with a recurrent history of gastrointestinal lesions; gastrointestinal bleeding,
coagulation disorders including anemia such as hypoprothrombinemia, hernophilia or
other bleeding problems; kidney disease; or in patients prior to surgery or patients
taking anticoagulants.

[0084] Contemplated compositions are useful to treat a variety of
arthritic disorders, including but not limited to thenmatoid arthritis,
spondyloarthropathies, gouty arthritis, osteoarthritis, systemic lupus erythematosns
and juvenile arthritis.

[0085] Such compositions are useful in treatment of asthma,
bronchitis, menstrual cramps, preterm labor, tendinitis, bursitis, allergic neuaritis,
cytomegalovirus infectivity, apoptosis including HIV-induced apoptoais, lnmbago,
liver disease including hepatitis, skin-related conditions such as psoriasis, eczema,
acne, burns, depmatitis and nltraviolet radiation damage includmg sunbum, and
post-operative inflammation including that following ophthalmic surgery such as
cataract surgery or refractive surgery.

[0086] Such compositions are useful to treat gastrointestinal conditions
such as inflammatory bowel disease, Crohn’s disease, gastritis, irritable bowel
syndrome and ulcerative colitis.

[0087] Such compositions are useful in treating inflammation in such
discases as migraine headaches, periarteritis nodosa, thyroiditis, aplastic anemia,
Hodgkin's discase, sclerodoma, rheumatic fever, type I diabetes, neuromuscular
junction disease including myasthenia gravis, white matter disease including multiple
sclerosis, sarcoidosis, nephrotic syndrome, Behcet’s syndrome, polymyositis,
gingivitis, nephritis, hypersensitivity, swelling occurring after injury incliding brain
edema, myocardial ischemia, snd the like.

[0088] Such compositions are useful in treatment of ophthalmic
discases, such as retinitis, conjunctivitis, retinopathies, uveitis, ocular photophobisa,
and of acute injury to the cye tissus.
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[0089] Such compositions are useful in treatment of pulmonary
inflammation, such as that associated with viral infections and cystic fibrosis, amd in
bone resorption such as that associated with osteoporosis.

[0090] ., Suchcompositions are useful for treatment of certain central
nervous gystern disorders, such as cortical dementias including Alzheimer’s disease,
neurodegeneration, and central nervous system damage resulting from stroke,
ischemia and trauma. The term “treatment™ in the present context includes partial or
total inhibition of dementias, including Alzheimer’s dizease, vascular dementia,
rmulti-infarct dementia, pre-senile dementia, alcoholic dementia and senile dementia.

[0091] Such compositions are useful in treatment of allergic rhinitis,
respiratory distress syndrome, endotoxin shock syndrome and liver disease.
[0052] - 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 useful for relief of pain, fever and
inflammation in a variety of conditions inclnding rheumatic fever, influenza and other
viral infections including common cold, low back and neck pain, dysmenorrhea,
headache, toothache, sprains and straing, myositis, neuralgia, synovitis, arthritis,
including theumatoid arthritis, degenerative joint discases (osteoarthritis), gout and
ankylosing spondylitis, bursitis, burns, and trauma following surgical and dental
procedures. '

[0093] Such compositions are useful for treating and preventing
inflammation-related cardiovascular disorders, inciuding vascular diseases, coronary
cardiac transplant atherosclerosis, myocardial infarction, embolism, stroke,
thrombosis including venous thrombosis, engina including unstable angina, coronary
plaque inflammation, bacterial-induced inflammation including Chlamydia-induced
inflammation, viral induced inflammation, and inflammation associated with surgical
procedures such as vascular grafting including coronary artery bypass surgery,
revascularization procedures including angioplasty, stent placement, endarterectomy,
or other invasive procedures involving arteries, veins and capillaries.

[0094] Such compositions are useful in treatment of
angiogenesis-related disorders in a subject, for example to inhibit tumor angiogenesis.
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Such compositions are useful in treatment of neoplasia, including metastasis; -b'?/
ophthalmological conditions such as comeal graft rejection, ocular neovascularization,
retinal neovascularization including neovascularization following injury or infection,
disbetic retinopathy, macular degeneration, retrolental fibroplasia and neovascular
glancoma; ulcerative diseases such as gastric ulcer; pathological, but non-malignant,
conditions such as hemangiomss, including infantile hemaginomas, angiofibroma of
the nasopharymnx and avascular necrosis of bone; and disorders of the female
reproductive system such as endometriosis.

[0095] Such compositions are useful in prevention snd treatment of
benign and malignant tumors and neoplasia including cancer, such as colorectal
cancer, brain cancer, bone cancer, epithelial cell-derived neoplasia (epithelial
carcinoma) such as basal cell carcinoms, adenocarcinoma, gastrointestinal cancer such
as lip cancer, mouth cancer, esophageal cancer, amall bowel cancer, stomach cancer,
colon cancer, liver cancer, bladder cancer, pancreas cancer, ovary cancex, 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 cells throughout the body. Neoplasies 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 can be used to trest subjects having adenomatous polyps,
including thoss with familial sdenomatous polyposis (FAP). Additionally, such
compositions can be used to prevent polyps from forming in patients at risk of FAP,

[0096] Such compositions inhibit prostanoid-indnced smooth muscle
contraction by inhibiting synthesis of contractile prostanoids and hence can be of use
in treatment of dymmenorrhea, premature labor, asthma and eosinophil-relatod
disorders. They also can be of use for decreasing bone loss particularly in
postmenopausal women (1. e., treaiment of osteoporosis), and for treatment of
glaucoms.

[0097] Preferred uses for compositions of the invention are for
treatment of rheumatoid arthritis and osteoarthritis, for pain management generally
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(particularly post-oral surgery pain, post-general surgery pain, post-orthopedic surgery %
pain, and acute flares of osteoarthritis), for treatment of Alzheimer’s disease, and for
colon cancer chemoprevention.

[0098] For treatment of theumatoid asthritis or osteoarthritis, 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 600 mg, more preferably about 150
mg to about 500 mg, still more prefersbly about 175 mg to sbout 400 mg, for cxample
about 200 mg. A daily dose of celecoxib of about 0.7 to about 13 mg/kg body weight,
preferably about 1.3 to about 8 mg/kg body weight, more preferably about 2 to about
6.7 mg/kg body weight, and still more preferably about 2.3 to about 5.3 mg/kg body
weight, for example about 2.7 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 four doges per day, preferably one or two doses per day.

[0099] For treatment of Alzheimer’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
sbout 600 mg, and still more preferably about 175 mg to about 400 mg, for example
about 400 mg. A daily dose of about 0.7 to sbout 13 mg/kg body weight, prefersbly
about 1.3 to about 10.7 mg/kg body weight, more prefersbly about 2 to about 8 mg/kg
body weight, and still mare 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
four doses per day, preferably one or two doses per day.

[00100] For pain management, compogitions of the invention can be
used to provide a daily dosage of celecoxib of sbout 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 mg to about 400 mg, for example about 200
mg. A daily dose of celecoxib of about 0.7 to about 13 mg/kg body weight, preferably
sbout 1.3 to about 8 mg/kg body weight, more preferably about 2 to about 6.7 mg/kg
body weight, and still more preferably about 2.3 to about 5.3 mg/kg body weight, for
example about 2.7 mg/kg body weight, is generally appropriate when administered in
a compogition of the invention. The daily dose can be administered in ons to about
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four doses per day. Administration at & rate of one 50 mg dosc unit four times & day,
one 100 mg dose unit or two 50 mg dose units twice a day or one 200 mg dose unit,
two 100 mg dose units or four 50 mg dose units once a day is proferred.

[00101) For selective COX-2 inhibitory dmgs other than celecoxib,
appropriate doses can be selected by reference to the patent literature cited
hereinabove.

[00102] Besides being usefil for human treatment, compoaitions of the
invention are useful for veterinary treatment of companion animals, exotic animals,
farm animals, and the like, particularly mammais. More particulerly, compositions of
the invention are useful for treatment of COX-2 mediated disorders in horses, dogs
and cats.

[00103] The present invention is further directed to a therapeutic
method of treating a condition or disorder where treatment with a COX-2 inhibitory
drug is indicated, the method comprising oral administration of a corposition of the
invention to a subject 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 therefore deviate from the preferred dosage regimens set forth
above.

{00104} Initial treatment can begin with a dose regimen as indicated
above. Treatment is generally continued as necessary over a period of several weeks
to soveral months or years until the condition or disorder has been controlled or
climinated. Subjects undergoing treatment with a composition of the invention can be
routinely monitored by any of the methods well known in the art to determine
effectiveness of therapy. Continnous analysis of data from sach monitoring permits
modification of the treatment regimen during therapy so that optimally effective doses
are administered at any point in time, and so that the duration of treatment can be
determined. In this way, the treatment regimen and dosing schedule can be rationally
modiﬁedoverthecomeofﬂuapinoﬂntthelowestmomﬂofthemmposiﬁon
exhibiting satisfactory effectiveness is administered, and so that administration is
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contimed only for 50 long as is necessary to succesafully treat the condition or
disorder.

[00105] The present compositions can be used in combination therapies
with opicids and other analgesics, including narcotic analgesics, Mu receptor
antagonists, Kappa receptor antagonists, non-narcotic (i.e. non-addictive) analgesics,
Substance P antagonists, neurokinin-1 receptor antagonists and sodium channel
blockers, among others. Preferred combination therapies comprise use of a
composition of the invention with one or more compounds selected from the group
consisting of aceclofenac, acemetacin, e-acetamidocaproic acid, acetaminophen,
acetaminosalol, acetanilide, acetylsalicylic acid (aspirin), S-adenosylmethionine,
alclofenac, alfentanil, allylprodine, alminoprofen, aloxiprin, alphaprodine, ahmyinum
bis(acetylsalicylate), amfenac, aminochlorthenoxazin, 3-amino-4-hydroxybutyric acid,
2-amino-4-picoline, aminopropylon, aminopyrine, amixetrine, ammonium salicylate,
sntrafenine, apazone, bendazac, benorylate, benoxaprofen, benzpiperylon,
benzydamine, benzyimorphine, bermoprofen, bezitramide, a-bisabolol, bromfenac,
p-bromoascetanilide, 5-bromosalicylic acid acetate, bromosaligenin, bucetin, bucloxic
acid, bucolome, bufexamac, bumadizon, buprenorphine, butacetin, butibufen,
butophanol, calcium acetyisalicylate, carbamazepins, carbiphene, carprofen, carsalam,
chlorobutanol, chlorthenoxazin, choline salicylate, cinchophen, cinmetacin,
ciramadol, clidanac, clometacin, clonitazene, clonixin, clopirac, clove, codeine,
codeine methyl bromide, codeine phosphate, codeine sulfate, cropropamide,
crotethamide, desomorphine, dexoxadrol, dextromaramide, dezocine, dismpromide,
diclofenac sodium, difensmizole, difenpiramide, diflunisal, dihydrocodeine,
dikydrocodeinone enol acetate, dilydromorphine, dihydroxyaluminum
acetylsalicylate, dimenoxadol, dimepheptanol, dimethyithiambutene, dioxaphetyl
butyrate, dipipanone, diprocetyl, dipyrone, ditazol, droxicam, emorfazone, enfenamic
acid, epirizole, eptazocine, etersalate, ethenzamide, ethoheptazine, ethoxazene,
ethylmethylthiambutene, ethylmorphine, etodolac, etofenamate, etonitazene, eugenol,
felbinac, fenbufen, fenclozic acid, fendosal, fenoprofen, fentanyl, fentiazac,
fepradinol, feprazone, floctafenine, flufenamic acid, flumoxaprofen, fluoresone,
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flupirtine, fluproquazons, flurbiprofen, fosfosal, gentisic acid, giafenine,
glucametacin, glycol salicylate, guaiszulene, hydrocodone, hydromorphone,
hydroxypethidine, ibufenac, ibuprofen, ibuproxam, imidazols salicylate,
indomethacin, indoprofen, isofezolac, isoladol, isomethadone, isonixin, isoxepac,
isoxicam, ketobemidone, ketoprofen, ketorolac, p-lactophenctide, lefetamine,
levorphanol, lofentanil, lonezolac, lomoxicam, loxoprofen, lysine acetylsalicylate,
meptazinol, mesalamine, metazocine, methadone hydrochloride, methotrimeprazine,
metiazinic acid, metofoline, metopon, mofebutazone, mofezolac, morazone,
morphine, morphine hydrochlorids, morphine sulfate, morpholine salicylate,
myrophine, nabumetone, nalbuphine, 1-naphthyl salicylate, naproxen, narceine,
nefopam, nicomorphine, nifenazone, nifflumic acid, nimesnlide, 5'nitro-2'-
propoxyacetenilide, norievorphanol, normethadone, normorphine, norpipenone,
olsalazine, opium, oxaceprol, oxametacine, oxaprozin, oxycodone, oxymorphone,
oxyphenbutazone, papaveretum, paranyline, parsalwmide, pentazocine, perisoxal,
phenacetin, phenadoxone, phenazocine, phenazopyridine hydrochloride, phenocoll,
phenoperidine, phenopyrazons, phenyl acetylsalicylate, phenylbutazone, phenyl
salicylate, phenyramidol, piketoprofen, piminodine, pipebuzone, pipetylone, piprofen,
pirazolac, piritramide, piroxicam, pranoprofen, proghumetacin, proheptazine,
promedol, propacetamol, propiram, propoxyphene, propyphenazone, proquazone,
protizinic scid, ramifenszone, remifentanil, rimazolium metilsulfate, salacetamide,
salicin, salicyiamide, saticylarnide o-acetic acid, salicylsulfiric acid, salsalte,
salvezine, simetride, sodium salicylate, sufentanil, sulfasalazine, sulindac, superoxide
dismntase, suprofen, suxibuzone, talniflumate, tenidap, tenoxicam, terofenamate,
tetrandrine, thiazolinobutazone, tisprofenic acid, tisramide, tilidine, tinoridine,
tolfenamic acid, tolmetin, tramadol, tropesin, viminol, xenbucin, ximoprofen,
zaltoprofen and zomepirac (see The Merck Index, 12th Bdition (1996), Therapeutic
Category and Biological Activity Index, lists therein headed “Analgesic”, “Anti-
inflammatory” and “Antipyretic™).

[00106] Particularly preferred combination therapies comprise use of a
composition of the invention with en opioid compound, more particularly where the
opioid compound is codeine, meperidine, morphine or a derivative thereof.
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[00107] Theeommdmbeminismdincombimﬁonwim' %?’f

selective COX-2 inhibitory drug can be formulated separately from the drug or co-
formulated with the drug in a composition of the invention. Where a selective COX-2
inhibitory drug is co-fornmlated with a second drug, for example an opioid drag, the
second drug can be formulsted in immediate-release, rapid-onset, sustained-release or
dual-reloase form.

EXAMFLES

[00108) The following Examples are provided for illustrative purposes
only and are not to be interpreted as limiting the scopo of the present invention. The
Examples will permit better understanding of the invention and better perception of its
advantages.

Examplo 1

[00109) Six celecoxib suspensions were prepared comprising
components shown in Table 1. All components were admixed, and suspensions were
homogenized for 5 mimutes using s Silverson Laboratory Mixer Emulsifier.
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Table 1. Composition (%) of Celecoxib Suspensions S1-86.
Component
S1 §2 | 83 S4 | 85 | S6
Celecoxib
2 2 2 2 2 2
Xanthan gum
0.5 - 05 |1 05| 05 -
- 05 105|101} 20 10
Polysorbate 80 .
05105 )05 ] 05 ] 05| 05
Sucrose
30 30 30 30 30 30
Citric acid
131 | 1.31 | 1.31 | 1.31 | 1.31 | 1.31
Sodium citrate
111 | L11 | 1.11 ; 111§ 1.11 | L.11
Tutti fruti
01 |01 101 )j01]01 {01
Sodium
benzoate 02 |02 ] 02 ] 021} 02] 02
FD&C red #40
01 101101 ]011}1011% 01
Water
to to to to o to
100 | 100 | 100 | 100 | 100 | 100

Exgmple 2

[00110] Celecoxib Suspensions S1-86 of Example 1 were maintained at
room temperature for 24 hours before sampling. A 1.5 ml sample of each suspension
was then drawn and individually centrifuged at 15,800 g for 60 minutes or at 43,000 g
for 10 minutes, After centrifugation, 0.1 to 0.5 m! aliquots of supernatant were
removed from each suspension with a pipetts; each aliquot was individually diluted
with methanol (from 1:2 to 2:10) to precipitate xanthan gum. The diluted samples
were then centrifuged at 15,800 g for 15 minmtes. Free drug concentration, shown in
Table 2, was determined for Suspensions S1 and S3-S5 via high performance liquid

chromatography (HPLC) analysis of the diluted supernatant.
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Table 2. Free drug concentration (mg/mi) in Celecoxib 24
Suspensions S1 and S3-85.
Celecoxib
Suspension | Free drug concentration
S1 0.311
S3 0.187
S4 0.009
S5 0.010

[00111] As shown in Table 2, Celecoxib Suspensions comprising
colloidal silicon dioxide (S3-S5) had reduced free drug concentration compared to
Celecoxib Suspension S1 which comprised no colloidal silicon dioxide. These data
suggest that drug in Celecoxib Suspensions comprising colloidal silicon dioxide are
less susceptible to chemical degradation than in those suspensions without colloidal
Exsmple 3

[00112] To assess the effects of colloidal silicon dioxide on
sedimentation and physical stability, 10 mi aliquots of Celecoxib Suspensions S1-S3
wero individually centrifoged at three different rates. At several ime points during
centrifugation, the resulting sediment volumes were quantified (Figs. 1-3). As shown
in Fig. 1, after 5, 15 and 30 minutes of centrifugation st 1500 rpm, Celecoxib
Snspengion S2 (comprising colloidal silicon dioxide but no xanthan gum) resulted in &
sediment volume of 0.0375 ml, whereas no sediment was observed in vessels
containing Celecoxib Suspensions S1 (xanthan gum but no colloidal silicon dioxide)
and S3 (both xanthan gum and colloidal silicon dioxide).

[00113]) AslhowninFig.Z,aﬂﬂ'emh'i.ﬁlgﬂiPnHtZSOOrpmﬁJrSO,GO
and 90 minutes, Celecoxib Suspension S1 exhibited greater sediment volume than did
Celecoxib Suspension S3. Moreover, as shown in Fig. 3, centrifugation of Celecoxib
Suspensions S1 and S2 at 3,000 rpm for 5, 10 and 20 minutes resulted in greater
sediment volume than did centrifugation of Celecoxib Suspension S3 under the same
conditions.

[00114] These data indicate that presence of both xanthan gum and
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colloidal silicon dioxide greatly increase anti-sedimentation properties of Celecoxib
Suspensions compared to suspensions comprising either xanthan gum or colloidal
gilicon dioxide alone. This anti-sedimentation effect indicates an increase in physical
stability of the Celecoxib suspension.
Exsmplo 4

[00115] Rheology of Celecoxib Suspensions S1-S4 and S6 was
determined according to above-described Test . Resulting dynamic viscosities,
measured at 2 sec”, and yield values are shown in Table 3.

Table 3. Rheology of Celecoxib Suspensions 81-S4 and S6.

Celecoxib | Dynamic Viscosity (Pa-s) | Yield Value
Suspension | (at shear rate of 2 sec™) (Pa)
S1 3.21 53
S2 0.08 0.14
83 3.58 6.2
S4 5.49 8.5
86 0.13 0.16

{00116} As shown in Table 3, presence of both xanthan gum and
colloidal silicon dioxide (Celecoxib Suspensions S3 and S4) had a synergistic effect
on yield value as compared to the Celecoxib Suspension comprising colloidal silicon
dioxide but no xanthan gum (S2 and S6) and the Celecoxib Suspension comprising
xanthsn gum but no colloidal silicon dioxide (S1). This increase in yield valuo
indicates the presence of relatively high flow resistance at low siresses, for example
gravitational stresses involved in particle sedimentation. Despite high yield values
exhibited by Celecoxib Suspensions S3 and S4, dynamic viscosities, measured at &
shear rate of 2 sec™!, were still relatively low indicating good fluidity of the
suspensions after yield value was reached. These data indicate that Celecoxib
Suspensions S3 and S4 are thick at rest but fluid after moderate agitation. This
increased thickness at rest will result in increased physical stability.

Example 5

[00117) Five celecoxib suspensions, $7-S11, were prepared containing

components shown in Table 4. All components were admixed, and suspensions were
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homogenized for 5 minutes using a Silverson Labomatory Mixer Emulsifier. L//
Table 4. Composition (%) of Celecoxib Suspensions S7-S11.

Component S7 S8 S9 810 811
Celecoxib 2 2 2 2 2
Xanthan gum 0.5 0.1 0.1 0.2 0.5
Colloidal 0.5 0.5 - 0.5 0.5
silica
Polysorbate 80 | 0.25 0.25 0.25 0.25 0.25
Sucrose 38.25 30 30 30 30
Citric acid 1.31 1.31 131 1.31 1.31
Sodium citrate | 1.11 1.11 1.11 1.11 1.11
Tutti fruti 0.05 0.1 0.1 0.1 0.1
Sodium 0.2 02 02 0.2 0.2
benzoate
FD&Cred#40| 0015 | 0.015 | 0.015 | 0.015 0.015
70% sorbitol 45 - - - -
sohition
Water to 100 | t0 100 | 10100 | to 100 | to 100

Exsmple 6

[00118]  Rheology of Celecoxib Suspensions S7-S11 was determined
according to above-described Test L Dynamic viscositics, measured at 2 sec™, and
yield values are shown in Table 5.

Table 5. Rheology of Celecoxib Suspensions S7-S11.

Celecoxib | Dynamiec Viscosity (Pa-s) | Yield Value
Suspension | (at shear rate of 2 sec™) (Pa)
87 22.04 19
S8 0.612 0.75
S 0.184 0.19
S10 0.855 1.2
S11 3.566 59

[00119] As shown in Table §, the presence of a very low amount of
xanthay gum (0.2% or less) in Celecoxib Suspensions S8, S9 and S10 was
insufficient, even with silicon dioxide present (S8 and S10), to impart snitable
phyzical stability and thixotropic characteristics on the suspensions. Jn contrast,
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xanthan gom at 0.5% provided suitable rheologic characteristics for Celecoxib Q‘{'b

Suspension S11. Results for celecoxib Suspension S7 show suggest that high

concentrations of sugar in compositions of the invention greatly increase both yield

value and dynamic viscosity such that the suspension is not readily pourable even after

mild agitation.

[00120] All references cited in this specification are hereby incorporated

by reference. The discussion of the referances herein is intended merely to summarize

the assertions made by their authors and no admission is made that any reference

constitutes prior art relevant to patentability. Applicants reserve the right to challenge

the accuracy and pertinency of the cited references.
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WHAT IS CLAIMED IS:

1.

An orally deliversble pharmaceutical composition comprising a drug of low
water solubility and an aqueous liquid vehicle that comprises (a) a
pharmaceutically acceptable wetting agent, (b) a pharmacsutically acceptable
thixotropic thickening agent, and (c) a pharmaceutically acceptable inorganic
suspending agent. ,

The composition of Claim 1 wherein at least a substantial portion of the drug
is suspended in particulate form in the vehicle to form a suspension and
wherein the wetting agent, thickening agent and suspending agent aro present
in total and relative amounts such that the suspension is thixotropic,
substantially deflocculated, and substantially physically stable.

The composition of Claim 1 wherein the drug is present in & therapeutically
and/or prophylactically effective total amount.

The composition of Claim 1 wherein the drug is a selective cyclooxygenase-2
inhibitory drug of low water solubility.

The composition of Claim 4 wherein the selective cyclooxygenase-2 inhibitory
drug is a compound of formula

A >
R\ I
(o] \ X

R*

where R is a methy! 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 oxo, halo, methyl or halomethyl groups.

The composgition of Claim 5 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 then one position.
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10.

11.

12.

13.
14.

The composition of Claim 4 wherein the selective cyclooxygenase-2 inhibitory
drug is selected from the group consisting of celecoxib, deracoxib, valdecoxib,
rofecoxib, etoricoxib, 2-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl]-2-
cyclopenten-1-one and (S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-
3-carboxylic acid.

The composition of Claim 4 wherein the selective cyclooxygenase-2 inhibitory
drug is celecoxib. )

The composition of Claim 1 wherein the drug is present in an emount of about
0.01% to about 15%, by total weight of the composition.

The composition of Claim 1 wherein the drug is present in an amount of about
0.01% to about 5%, by total weight of the composition.

The composition of Claim 1 wherein the wetting agent is selected from the
group consisting of quaternary ammonium compounds, dioctyl sodium
sulfosuccinate, polyoxyethylens alkyiphenyl ethers, poloxamers,
polyoxyethylene fitty acid glycerides and oils, polyoxyethylens alkyl ethers,
polyarycthylene fatty acid esters, polyoxyetlylens sorbitan esters, propylene
glycol fatty acid esters, sodium lauryl sulfate, fatty acids and salts thereof,
glyceryl fatty acid esters, sorbitan esters, tyloxapol and mixtures thereof

The composition of Claim 1 wherein the wetting agent is selected from the
group consisting of benzalkonium chloride, benzethonium chloride,
cetylpyridinium chloride, dioctyl sodium sulfosuccinate, nonoxynol 9,
nonoxynol 10, octoxynol 9, polyoxyethylene 8 caprylic/capric mono- and
diglycerides, polyoxyethylene 35 castor oil, polyoxyethylens 20 cetostearyt
cther, polyoxyethylene 40 hydrogenated castor oil, polyoxyethylene 10 oleyl
ether, polyoxyethylene 40 stearate, polysotbate 20, polysorbate 40, polysorbate
60, polysorbate 80, propylene glycol laurate, sodium Iauryl sulfate, sorbitan
monostearate, tyloxapol and combinations thereof,

The composition of Claim 1 wherein the weiting agent is polysorbate 80.

The composition of Claim 1 wherein the wetting agent is present in an amount
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15.

16.

17.

18,

19.

20.
21.

25.

of about 0.01% to about 2%, by weight. L/.(
The composition of Claim 1 wherein the wetting agent is present in an amount
of about 0.25% to about 0.75%, by weight,

The composition of Claim 1 wherein the thixotropic thickening agentis a
cellulosic polymer.

The composition of Claim 16 wherein the thixotropic thickening agent is
selected the group consisting of from methyicellulose, microcrystalline
cellulose, polyvinylpyrrolidone, and hydroxypropyl methycellulose.

The composition of Claim 1 wharein the thixotropic thickening agent is a
polysaccharide gum.

The compogition of Claim 18 wherein the polysaccharide gum ia selected from
the group consisting of xanthan, guar, acacia, and tragacanth gums.

The composition of Claim 18 wherein the polysaccharide gum is xanfhan gum.
The composition of Claim 1 wherein the thixotropic thickening agent is
present in an amount of about 0.25% to about 2%, by weight.

The composition of Claim 1 wherein the thixotropic thickening agent is
present in an smount of about 0.4% to about 2%, by weight.

The composition of Claim 1 wherein the inorganic suspending agent is
selected from the group consisting of colloidal silicon dioxide, bentonite and
kaolin.

The composition of Claim 1 wherein the inorganic suspending agent is
colloidal silicon dioxide.

The composition of Claim 24 wherein the colloidal silicon dioxide haa a
specific surface area of about 50 to about 400 m*/g.

The composition of Claim 24 wherein the colloidal silicon dioxide has a
specific surface area of about 150 to about 400 m?/g.

The composition of Claim 24 wherein the colloidal silicon dioxide has a
weight average particle diameter of about 7 to sbout 40 nm,
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28.  The composition of Claim 24 wherein the colloidal silicon dioxide has a ‘/'9
weight average particle diameter of about 10 to about 25 nm. .

29.  The composition of Claim 1 wherein the inorganic suspending agent is present
in an amount of about 0.01% to about 3%, by weight.

30. The composition of Claim 24 wherein the inorganic suspending agent is
present in an amount of about 0.25% to about 1%, by weight.

31. The composition of Claim 1 wherein the thixotropic thickening agent and the
inorganic suspending agent are present in a weight ratio of about 10:1 to about
1:10. '

32. The composition of Clsim 1 wherein the thixotropic thickening agent and the
inorgani¢ suspending agent are present in a weight ratio of about 2:1 to sbout
1:2,

33.  The composition of Claim 1 wherein about 75% to 100% of the drug is
suspended in particulste form. '

34. The composition of Claim 1 whezrein substantially all of the drug is suspended
in particulate form.

35. The composition of Claim 1 wherein less than about 25% of the drug is
dissolved and/or solubilized.

36. The composition of Claim 1 wherein substantially no portion of the drug is
dissolved and/or solubilized.

37.  The composition of Claim 1 which, when analyzed according to Test L, has a
maximum viscosity of about S to about 50 Pes=s and a dynamioc viscosity
measured at 2 sec”’ of about 0.3 to about 20 Pass.

38.  The composition of Claim 1 which, when snalyzed according to Test I, bas a
maximum viscosity of about 5 to about 25 Pass and a dynamic viscosity
meamxed at 2 sec”’ of about 0.5 to about 7 Pass.

39. A method for increasing the physical stability of a pharmaceutical compogition
of a drug of low water solubility, the method comprising adding to the
composition a pharmaceutically acceptable thixotropic agent and a
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41.

42,

43,

45,

47.

48.

49.

50.

51.

52.

pharmacentically acceptable inorganic snspending agent in amounts which act
synergistically to increase phyzical stability of the composition.

The method of Claim 39 wherein the composition further comprises a wetting
agent,

The method of Claim 40 wherein a substantial portion of the drug is suspended
in particulate form in the vehicle to form a suspension.

The method. of Claim 41 wherein the composition is substantially
deflocculated.

The method of Claim 39 wherein the thixotropic thickening agentis a
cellulosic polymer.

The method of Claim 43 wherein the thixotropic thickening agent is selected
from the group consisting of methyicellulose, microcrystaltine cellulose,
polyvinylpyrrolidone, and hydroxypropyl methycellulose.

The method of Claim 39 wherein the thixotropic thickening agent is a
polysaccharide grm.

The method of Claim 45 wherein the polysaccharide gum is selected from the
group consisting of xanthan, guar, acacia, and tragacanth gnms,

The method of Claim 45 wherein the polysaccharide gum is xanthan gum.
The method of Claim 39 wherein the thixotropic thickening agent is present in
an amount of about 0.25% to about 2%, by weight.

The method of Claim 39 wherein the thixofropic thickening agent is present in
an amount of about 0.4% to about 2%, by weight.

The method of Claim 39 wherein the inorganic suspending agent is selected
from the group consisting of colloidal silicon dioxide, bentonite and kaolin.
The method of Claim 39 wherein the inorganic suspending agent is colloidal
gilicon dioxide.

The method of Claim 51 wherein the colloidal silicon dioxide has a specific
surface area of about 50 to about 400 m?/g.
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53.  Thbe method of Claim 51 wherein the colloidal silicon dioxide has a specific =~ \_/
surface area of about 150 to about 400 m*/g.

54. The method of Claim 51 wherein the colloidal silicon dioxide has a weight
gverage particle diameter of about 7 to about 40 ora.

55. The method of Claim 51 wherein the colloidal silicon dioxide has a weight
average particle diemeter of about 10 to about 25 nm.

56. The method of Claim 39 wherein the inorgamic suspending agent is present in
an amount of about 0.01% to about 3%, by weight,

57. The method of Claim 56 wherein the inorganic suspending agent is present in
an amount of about 0.25% to about 1%, by weight.

58. The method of Claim 39 wherein the thixotropic thickening agent and the
inorganic suspending agent are present in a weight ratio of about 10:1 to about
1:10.

59. The method of Claim 39 wherein the thixotropic thickening agent and the
inorganic suspending agent are present in a weight ratio of about 2:1 to about
1:2.

60.  The method of Claim 40 wherein the wetting agent is selected from the group
consisting of quaternary ammonium compounds, dioctyl sodium
sulfosuccinate, polyoxyethylene alkylphenyl ethers, poloxamers,
polyoxyethyiene fatty acid glycerides and oils, polyoxyethylene alkyl ethers,
polyoxyethylene fatty acid esters, polyoxyethylene sorbitan esters, propylene
glycol fatty acid esters, sodium lemry] sulfate, fitty acids and salts thereof,
glyceryl fatty acid esters, sorbitan esters, tyloxapol and mixtures thereof.

61.  The method of Claim 40 wherein the wetting agent is selected from the group
consisting of benzalkonium chloride, benzethonium chloride, cetytpyridiniwm
chloride, dioctyl sodium sulfosuccinate, nonoxynol 9, nonoxynol 10,
octoxynol 9, polyoxysthylene 8 caprylic/capric mono- and diglycerides,
polyoxyethyleae 35 castor oil, polyoxyethylene 20 cetostearyl ether,
polyoxyethylene 40 hydrogenated castor oil, polyoxyethylene 10 oleyl ether,
polyoxyethylene 40 stearate, polysorbate 20, polysorbate 40, polysorbate 60,
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polysorbate 80, propylens glycol Iaurate, sodium Isuryl sulfate, sorbitan
monostearate, tyloxapol and combinations thereof.

62. The method of Claim 40 wherein the wetting agent is polysorbate 80.
63. The method of Claim 40 wherein the wetting agent is present in an amounnt of
about 0.01% to about 2%, by weight.
64. The method of Claim 40 wherein the wetting agent is present in an amount of
about 0.25% to about 0.75%, by weight.
65. The method of Claim 39 wherein the drug is pregent in a therapeutically and/or
prophylactically effective total amount.
66. The method of Claim 39 wherein the drug is a selective cyclooxygenase-2
inhibitory drug of low water solubility.
67.  The method of Clsim 66 wherein the selective cyclocxygenase-2 inhibitory
drug is a compound of formmla
Y.
\Z
A -
R\ |
Rt

68.

where R? is a methyl or amino group, R* is hydrogen or a C).4 alkyl or alkoxy
group, X is N or CR® where R is hydrogen or halogen, and Y and Z are
indopendently 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 oxo, halo, methyl or halomethyl groups.

The method of Claim 67 wherein the five- to gix-membered ring is selected
fram the group consisting of cyclopentenone, furanone, methylpyrazole,
isoxazole and pyridine rings substituted at no more than one position.

The method of Claim 68 wherein the selective cyclooxygenase-2 mhibitory
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drug is selected from the group consisting of celecoxib, deracoxib, valdecoxib,
rofecoxib, etoricoxib, 2-(3,5-difluorophemyl)-3-[4-(methylsulfonyl)phenyl]-2-
cyclopenten-1-one and (S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-
3-carboxylic acid.

70.  The method of Claim 69 wherein the selective cyclooxygenase-2 inhibitory
drug is celecoxib.

71.  The method of Claim 39 wherein the drug is present in an amount of about
0.01% to about 15%, by total weight of the composition.

72.  The method of Claim 39 wherein the drug is present in an amount of about
0.01% to about 5%, by total weight of the compaosgition.

73.  Themethod of Claim 41 wherein about 75% to 100% of the drug is suspended
in particulate form.

74.  The method of Claim 73 wherein substantially all of the drug is suspended in
particulste form.

75.  The method of Claim 39 wherein less than about 25% of the drug is dissolved
and/or solubilized.

76. The method of Claim 39 wherein substantially no portion of the drug is
dissolved and/or solubilized.

77.  The method of Claim 39 wherein the composition has a maximum viscosity of
about 5 to about 50 Pa~s and @ dynamic viscosity measured at 2 sec” of about
0.3 to about 20 Pass when analyzed according to Test L

78.  The method of Claim 39 wherein the composition has a maximum viscosity of
about 5 to about 25 Pass and a dynamic viscosity measured at 2 sec”! of about
0.5 to about 7 Pass when analyzed according to Test L
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(57) RESUMEN

Se proveen composiciones fammacéuticas para administrar en forma
oral que comprenden una droga de baja solubllidad en agua suspendida en un
vehiculo liquido acuoso que comprende un agente humectante, un agente
espesante tixotrépico, y un agente de suspensién inorganico. Las
composiciones son tixotrdpicas, sustanciaimente desfloculadas y fisicamente

son estables de manera sustancial.
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FORMULACION DE SUSPENSION ORAL ESTABILIZADA
CAMPO DE LA INVENCION

[0001] La presents invencidn se refiere a composiciones farmacéuticas
para administrar en forma oral que comprenden una droga de baja solubilidad
en agua, a métodos de tratamiento que compranden administrar en forma oral
dichas composiciones a un sujeio que las necesita, y al uso de dichas
composiciones en la fabricacién de medicamentos.

ANTECEDENTES DE LA INVENCION

[0002] Las formas liquidas de dosificacién, por ejemplo soluciones,
suspensiones, elixires y jarabes, se han transformado en un importante
método para administrar drogas a los sujetos. Se sabe que dichas formas de
dosificacién proveen una facll administracién para algunos pacientes con
dificultades para tragar formas de dosificacion sdlidas y un aumento del
cumplimiento en ciertas poblaciones de paclentes mejorando el sabor y/o la
textura de la droga que se eaté administrando. Una ventaja aln adicional de
las formas liquidas de dosificacién es que se puede variar de manera continua
la medida de las dosificaciones, proveyendo una infinita flexibilidad de dosis.
Los beneficios de la facllidad de tragar y de la fiexibilidad de dosis son
ventajosos en particular para lactantes, nifios, y personas mayores. _

[0003] En algunos casos, las suspensiones pueden ser una forma de
dosificacion liquida ventajosa. Por ejemplo, algunas drogas son quimicamente
inestables en solucién pero son estables cuando estidn en suspension.
Ademds, algunas drogas tienen un sabor desagradable cuando estan en
soluciébn pero tienen un sabor aceptable cuando se administran como

particulas sin disolver.
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[0004] Desafortunadaments, muchas drogas (tlles son hidrofébicas,
con una baja solubilidad en medios acuosos y por lo tanto son diflciles de
formular como suspensiones en vehiculos acuosos. De manera especifica,
debido a dichas propiedades, frecuentemente se requiere el uso de agentes
humectantes para facilitar la suspension de las particulas de droga hidrofébica
en medios acuosos. Se sabe que los agentes humectanies que actian sobre
la tension superficlal (es decir tensioactivos), por ejemplo lauriisulfato de
sodio, aumentan la capacidad de suspander drogas hidrofébicas en medios
acuosos por 10 menos en parte, al reducir 1a tensldn Interfacial entre las
particulas de droga y el vehiculo de la suspensién, permitiendo de esa manera
la penetracion del vehiculo de la suspension dentro de los agregados de droga
y/lo de los poros de las particulas de droga. Sin embargo, ademés de los
efectos ventajosos de suspender la droga, frecuentements el uso de
tensioactivos en suspensiones causa tamblén el resultado no deseable de
tener droga libre solubllizada y/o disueita. Como la droga solubilizada y/o
disuelta es susceptible a la degradacion y/o a la interaccién quimica con otros
ingredientes, las suspensiones que comprenden droga libre pueden ser
quimicamente inestables.

[0005] Otra consecuencia no deseable del uso de cantidades
relativamente altas de tensioactivo para facilitar la suspensién de drogas de
baja solubilidad es que, como los tensioactivos estabilizan las burbujas de
aire, el aire atrapado durante |a homogeneizacién o al agitar una suspension
con dichas caracteristicas tiende a permanecer atrapado en la misma. Como
dicho aire atrapado varia dependiendo de la fuerza de agitacién, de la
duracién de la agitacién, y del tiempo transcurrido desde la agitacion, el
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volumen de la suspension cambia necesariamente, haclendo que sea dificil o
imposible la extraccién de dosis volumétricamente uniformes durante el
transcurso del tiempo.

[0006] Si se debe administrar una droga de baja solubilidad en agua en
forma de suspensién, se desea que dicha suspensién muestre una lenta
sedimentacion para proveer una uniformidad aproplada de la dosis. A [a
inversa, si ocume una rapida sedimentacion, como en el caso de un vehiculo
sin estructura, para conseguir la uniformidad de dosis se debe agitar la
suspenslon antes de cada administracion. Manteniendo iguales otros factores
(por ejemplo tamafio de particula, uniformidad y densidad de la droga), a
medida que aumenta la viscosidad de un vehlculo en particular de la
suspension, disminuye la velocidad de sedimentacién de ias particulas de
droga. Por lo tanto, se desea que una suspensién sea apropiadamente
viscosa, de tal manera que se inhiba o se haga més lenta la sedimentacién de
lae particulas de droga. Sin embargo, aunque dicha mayor viscosidad
favorece la estabilidad fisica, la misma también puede hacer diflcil verter o
administrar la suspensién. Muchas suspensiones que se conocen en el arte no
han podido solucionar de manera adecuada dicho aparente conflicto entre una
estabilidad fisica apropiada y la posibilidad de verterla de manera apropiada.

[0007] La Patente de los EE.UU. No. 5.112.604 de Beaurline expone
una formulacién de suspension oral capaz de proveer uniformidad de dosis
durante un perlodo de aproximadamente 80 dfas. Sin embargo, en la misma
no se expone informacién relacionada con la reologia o la facilidad de verteria.

[0008] En muchos cascs tamblén se desean suspensiones

desfioculadas. En general, en un vehiculo estructurado las particulas mas

07
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grandes sedimentan més rapidaments que las particulas mas pequefias. Por
lo tanto, en lo que respecta a una lenta velocidad de sedimentacién, es
deseable una suspension desflocuiada donde las particulas de droga existan
como entidades por separado (como opuesto a agregados sueltos o fléculos).
Una ventaja adicional de las suspensiones desfloculadas es que no raquieren
el agregado de agentes floculantes. Los agentes floculantes comunes, como
por ejemplo electrolitos {por ejemplo silicoaluminato de magnesio o cloruro de
aluminio) pueden causar la catalisis de reacciones quimicas y la subsiguiente
degradacion de la droga o de otfros ingredientes. Por lo tanto, con respecto
tanto a la menor velocidad de sedimentaclén como a la estabilidad quimica, es
méas deseable una suspension desfloculada que una suspension floculada.

[0008] Por lo tanto, en el arte sigue existiendo una necesidad de
formulaciones en suspensién de drogas de baja solubilidad en agua donde
dichas suspensiones son quimica y fisicamente estables y tienen propiedades
reolégicas que son apropiadas para verterias y para su administracién.

[0010] Una clase de drogas que sirve como llustracién, para la cual es
evidente dicha necesidad es la clase de drogas inhibidoras selectivas de
ciclooxigenasa-2 (COX-2) de baja solubilidad en agua. Se ha informado sobre
muchos compuestos con efacta inhibidor selectivo de ciclooxigenasa-2 (COX-
2) dtil para uso terapéutico y/o para la profilaxis, y se ha informado que son
ttiles para el tratamiento o la prevencién de trastomos especificoe mediados
por COX-2 o de trastomos con dichas caracteristicas en general. Entre los
compuestos con dichas caracteristicas figura una gran cantidad de
bencensulfonamidas sustituidas con pirazolilo, segin se informa en la Patente

de los EE.UU. No. 5.760.068 de Talley et al., que incluyen por ejemplo el

b
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compuesto 4-[5-(4-metiifenil}-3-(trifluorometil)}-1H-pirazol-1-
ifbencensulfonamida, que aqul también se denomina celecoxib (1), y el
compuesto 4-[5-(3-luoro-4-metoxifenil)-3-difluorometil}-1H-pirazol-1-

iNbencensulfonamida, que aqul también se denomina deracoxib (11).

" "’}h

\
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[0011] Otros compuestos que se ha informado que tienen un efecto
inhibidor selectivo de COX-2 (til para uso terapéutico y/o para la profilaxis son
las bencensulfonamidas sustituidas con isoxazolilo segin se informa en la
Patente de los EE.UU. No. 5.633.272 de Talley et al., que incluyen el
compuasto 4-[5-metil-3-fenilisoxazol-4-illbencensulfonamida, que aqui también

se denomina valdecoxib (l11).

[0012] Aun otros compuestos que se ha informado que tienen un efecto
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inhibidor selectivo de COX-2 (itil para uso terapéutico y/o para la profilaxis son
las furanonas sustituidas con (metilsulfonil)fenilc segin se informa en la
Patente de los EE.UU. No. 5.474.895 de Ducharme et al., que incluyen el
compuesto 3-fenli-4-[4-(metilsulfonll)fenil]-5-H-furan-2-ona, que aqul también

se denomina rofecoxib (V).

[0013] La Patente de los EE.UU. No. 5.881.576 de Belley et al. expone
una serie adicional de (metiisulfonil)feniifuranonas que se dice que son (tiles
como drogas Inhibidoras selectivas de COX-2, que incluyen la 3-(1-
ciclopropyhnetoxi)-5,5-dimetil-4-{4({metilsulfonil)fenil}-5H-furan-2-ona y la 3-(1-
ciclopropiletoxi}-5,5-dimetil-4[4-(metilsulfonil)fenil}-5H-furan-2-ona.

[0014] La Patente de los EE.UU. No. 5.861.419 de Dube ef al. expone
piridinas sustituidas que se dice que son Otflles como drogas inhibidoras
selectivas de COX-2, que incluyen por ejemplo el compuesto 5-cloro-3-(4-
metilsulfonil)fenil-2-(2-metil-5-piridini)piridina (V), que aqul tamblén se

denomina etoricoxib.
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[0015] La Solicitud de patente Europea No. 0 863 134 expone el
compuesto 2-(3,5-difluorofenil)}-3-[4-(metiisulfonil)fenil]-2-ciclopenten-1-ona
que se dice que es Util como droga Inhibidora selectiva de COX-2.

[0016] La Patente de los EE.UU. No. 6.034.256 expone una serle de
benzopiranos que se dice que son (files como drogas Inhibidoras selectivas
de COX-2, que incluyen el compuesto &cido (S)-6,8-dicloro-2-(trifluorometil)-

2H-1-benzopiran-3-carboxiflico (V1).
0

c

VD

[0017] Se ha informado sobre formas liquidas de dosificacion que
comprenden drogas inhibidoras selectivas de COX-2 de baja solubilidad en
agua. Por ejemplo, la Patente de !os EE.UU. No. 5.760.068 citada
anteriormente expone que sus sujetos pirazoliibencensulfonamidas, de las

cuales celecoxib y deracoxib son ejemplos, se pueden administrar por via

Z8
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parenteral como soluciones Isotbnicas en una variedad de solventes que
incluyen polietilenglicol y propllenglicol.

[0018] La Patente de los EE.UU. No. 5.633.272 citada anteriormente
expone que sus sujetos isoxazolibencensulfonamidas, de las cuales el
valdecoxib es un ejemplo, se pueden administrar por via parenteral como
soluciones isotonicas en una variedad de solvenies que Incluyen
polietilenglicol y propilenglicol.

[0019] La Patente de los EE.UU. No. 5.474.995 citada anteriormente
expone que sus sujetos (metilsulfonil)feniifuranonas, de las cuales el rofecoxib
es un ejemplo, se pueden administrar por via parenteral en una solucién
isotonica en 1,3-butanodiol. En la Patente de los EE.UU. No. 5.474.985
también se informan jarabes y elixires para administracién oral, formulados
con propilenglicol como agente edulcorante.

[0020] Ademés, una suspension de celecoxib particulado en un
vehiculo sin estructura de Jugo de manzana se expone en la Patente PCT No.
WO 00/32189 co-asignada. En la misma no se proves informacién sobre la
estabilidad quimica o fisica de una composicién con dichas caracteristicas.

[0021] Seglin se indica aqul més adelante, el tratamiento con drogas
inhibidoras de COX-2 de baja solubilidad en agua esta indicado en un muy
amplio espectro de trastornos y condiclones mediados por ciclooxigenasa-2.
Por lo tanto, si se pudiese preparar una suspensién acuosa de una droga de
baja solubilidad, por ejemplo una droga inhibidora selectiva de COX-2, para
administrar en forma oral, fisica y quimicamente estable, y que adn asl se
pudiese verter facilmente, se podria realizar un avance significativo en el

tratamiento de muchas condiciones y trastomos, en particular donde se
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desean formas de dosificacion faciles de tragar de diferentes drogas.
RESUMEN DE LA INVENCION

[0022] A continuacién se provee una composicion farmacéutica que
comprende una droga de baja solubllidad en agua para administrar en forma
oral y un vehiculo liquido acuoso que comprande (a) un agents humectante
aceptable para uso farmacéutico, (b) un agente espesante tixotropico
aceptable para uso farmacéutico, y (c) un agente de suspension inorganico
aceptable para uso farmacéutico, donde por lo menos una porclén sustancial
de la droga esta suspendida en el vehiculo en forma particulada para formar
una suspensiéon y donde el agente humectante, el agentie espesante, y el
agente de suspension estdn presentes en cantidades totales y relativas tales
que la suepension es tixoirdpica, sustanciaimente desfioculada, y que es
fisicamente estable de manera sustancial.

[0023]) En una forma de realizacién que se prefiers, la droga es una
droga Inhibldora selectiva de COX-2 de baja solubilidad en agua.

[0024] Segin se utillzan aqui para describir una suspensién, los
términos “flsicamente estable de manera susiancial® significan que (a) las
particulas de droga perrnanecen suspendidas en el vehiculo de la suspensién
de manera tal que se puede obtener uniformidad en la dosis, segin se
determina por ejemplo mediante dos o méas alicuotas que se extraen de
manera volumétrica, durante un periodo de almacenamiento estacionario a
temperatura ambiente de por lo menos 48 horas después de preparar la
suspensién, y/o (b) la suspension muestra una dispersion de particulas de
droga sustanciaimente uniforme y sin una separaclén sustancial de fases

durante un periodo de aimacenamiento estacionario a temperatura ambiente
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de por lo menos 48 horas después de la preparacion.

[0025] Aqul, el término “uniformidad de dosis® significa que, con
respecto a dos 0 més alicuotas que se extraen de manera volumétrica de ia
misma suspension, extrayendo ambas en forma simultdnea o en diferentes
puntos de tiempo y desde la misma posicibn 0 desde posiciones diferentes
dentro de la suspensién, todas dichas allcuotas contienen cantidades
sustancialmente similares (es decir + aproximadamente 15%) de droga en
suspension y cantidades sustanciaimente similares de droga libre. Se puede
medir una cantidad de droga en un volumen de suspensién determinado
mediante cualquier método apropiado, por ejemplo por cromatografia liquida
de alto rendimiento.

[00268] Aqul, una suspensién “lixotrdpica® es una suspensién cuya
viscosidad disminuye sustancialmente cuando se aplica un esfuerzo de
manera continua y/o creclente. Dicha definicidn incluye las suspensiones que
se definen en otros documentos como seudoplésticas o que se lician ante el
esfuerzo.

[0027] Aqui, el thmino “floculada”™ se refiere a particulas de droga en
suspension que se coagulan y/o se aglomeran para formar agregados o
fibculos con un empaque poco denso. Aqul, una “suspensién floculada® es una
suspensién donde por lo menos una porclén visible de todas las particulas de
droga son particulas de droga floculadas. El tdrmino “sustanclalmente
desfloculadas” se reflere aqui a particulas de droga en suspensién que no se
coagulan nl se aglomeran para formar fléculos. Aqul, una °“suspension
desfloculada™ es una suspension donde sustanclalmente ninguna porcién

visible de particulas de droga esta floculada.
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[0028] Tipicaments, si 8@ comparan una suspensién floculada y una
suspension desfloculada, manteniendo iguales la distribuciéon de tamafios de
las particulas de droga, la forma de las particulas de droga, la densidad de las
particulas de droga, y la viscosidad del vehiculo; las particulas de droga de la
suspension deﬂ@lada sedimentardn mas lentamente que las particulas de
droga de la suspensién floculada. Ademas, cuando se ponen en un vahiculo
de suspension de baja viscosidad, por sjemplo en un vehiculo sin estructura,
en general ias particulas de droga desfloculadas sedimentaran para formar
una capa de sedimento densamente empacada que no se dispersa fécilmante.
cuando se la somete a una agitacién moderada, mientras que en general las
particulas floculadas sedimentardn para formar una capa de sedimento
mullida, suelta, que se puede redispersar con agitacién moderada.

[0028] Aqul, un "vehiculo estructurado” es un vehiculo que comprende
uno 0 més agentes de suspensiéon para conferirle viscosidad que reducen
sustanciaimente la tasa de sadimentacién de laa particulas dispersas.

[0030] La presente invencidn también provee métodos para el uso
terapéutico y/o profilactico de las composiciones de la presente invencion, y
un método para utilizar una composicidon de la invencién en la fabricacion de
un medicamento Gtil para tratar y/o impedir una enfermedad o un trastomo
mediado par COX-2.

[0031] Se ha descublerto que las composiciones de la invencion
resuelven de una manera sorprendentemente efectiva por lo menos algunas
de las dificultades que se mencionaron antes. En primer lugar, las
composiciones de la invencién son flsicamente estables de manera sustancial.

En segundo lugar, las composiciones de la invencién son tixotrépicas y por lo
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tanto se vierten y administran faclimente luego de una agitacion suave. En
tercer lugar, debido por lo menos en parte a la reducida concentraciéon de
droga libre, las composiciones de la invencién tienen una estabilidad quimica
mejorada.

[0032] Otras caracteristicas de la presente invencién serén evidentes
en parte y en parte se puntuallzaran de aqul en adelante.

DESCRIPCION BREVE DE LAS FIGURAS

[0033] La Fig. 1 muesira el volumen de sedimento luego de la
centrifugacioén de las suspensiones de celecoxib S1-S3 del Ejemplo 1 a 1500
RPM durante 5, 10 y 30 minutos, segln se describe en el Ejemplo 3.

[0034] La Fig. 2 muestra el volumen de sedimento luego de la
centrifugacién de las suspensiones de celecoxib S1 y S3 del Ejemplo 1 a 2500
RPM durante 30, 60 y 90 minutos, segin se describe en el Ejemplo 3.

[0035] La Fig. 3 muestra el volumen de sedimento luego de la
centrifugacién de las suspensiones de celecoxib S1-S3 del Ejemplo 1 a 3000
RPM durante 5, 10 y 20 minutos, segin se describe en el Ejemplo 3.
DESCRIPCION DETALLADA DE LA INVENCION

[0036] Las novedosas composiciones farmacéuticas de acuerdo con la
presente invencibn comprenden una o mas unidades de dosificacién para
administrar en forma oral. Aqul, el tdrmino “para administrar en forma oral”
significa aproplado para administracién oral. El tdrmino "administracién oral”
incluye aqul cualquier foma de administracién de un agente terapéutico o una
composicion del mismo a un sujeto, donde el agente 0 composicién se pone
en la boca de dicho sujeto, ya sea que el agente o composicidon se trague o
no. Por lo tanto, “administracién oral® incluye la administracién bucal y
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sublingual asl como la esofégica. La absorclén del agente puede ocurrir en
cualquier parte o partes del tracto gastrointestinal, incluso en la boca, eséfago,
estémago, duodeno, yeyuno, lleon y colon. El término “unidad de dosificaciéon®
significa aqul una porcién de una composicion farmacéutica que contiene una
cantidad de un agente terapéutico que es apropiada para para proveer un
efecto terapéutico mediante una Gnica administracién oral. Tipicamente, una
unidad de dosificacion, o una cantidad reducida de unidades de dosificacién
(de hasta aproximadamente 4), provee una cantidad del agente suficiente para
causar el efecto que se desea.
Drogia de bala solubilidad en agua

[0037] Cada unidad de dosificacidon o cada pequefia cantidad de
unidades de dosificacion comprende una cantidad total de una droga de baja
solubilidad en agua que es efectiva para uso terapéutico y/o para la profilaxis.
Aqul, una "droga de baja solubilidad en agua® o “droga con una pobre
solubilidad en agua" se refiere a cualquler droga o compuesto con una
solubilidad en agua, medida a 37°C no mayor de aproximadaments 10mg/m,
y que preferiblemente no es mayor de aproximadamente 1mg/ml. Se
contempla que las composiciones de la invencién son especialmente
ventajosas para drogas con una solubllidad en agua, medida a 37°C, no
mayores de aproximadamente 0,1mg/ml.

[0038] La solubilidad en agua de muchas drogas se puede encontrar
facilmente en libros de referencia farmacéutica que son estandar, por ejemplo
The Merck Index, 11va. ed., 1989 (publicado por Merck & Co., Inc., Rahway,

NJ); la United States Pharmacopoela, 24va. ed. (USP 24), 2000; The Exira
Pharmacopoeia, 29va. ed., 1889 (publicada por Pharmaceutical Press,
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Londres); y la Physicians Desk Reference (PDR), 2001 ed. (publicada por
Medical Economics Co., Montvale, NJ), cada de las cuales se incorpora aqul
individualmente como referencia.

[0038] Por ejemplo, seglin se definen aqul, las drogas individuales de
bajJa solubilidad incluyen aquellas drogas dentro de las categorias
“ligeramente soluble®, “apenas soluble®, “précticamente Insoluble” e “insoluble”
en la USP 24, paginas 2254-2298; y aquellas drogas dentro de la categoria
que requiere 100mi o mas de agua para disolver 1g de la droga, segin se da
en la lista de la USP 24, paginas 2299-2304.

[0040] Las drogas de baja solubilidad en agua apropiadas que sirven
como ilustracion incluyen, sin limitacion, las drogas de las sigulentes clases:
abortivos, inhibidores ACE, agonisias a- y S-adrenérgicos, bloqueadores a- y
B-adrenérgicos, supresores adrenocorticales, hormonas adrenocorticotrépicas,
disuasivos del consumo de alcohol, inhibidores de aldosa reductasa,
antagonistas de aldosterona, anabdlicos, analgésicos (que incluyen
analgésicos narcoticos y no narcéticos), andrbgenos, antagonistas del
receptor de anglotensina Il, anoréxicos, antidcidos, antiheiminticos, agentes
antiacné, antlalérgicos, agentes antialopecia, antiamébicos, antiandrégenos,
agentes antianginales, antiarriimicos, antlarterioesclerdticos, agentes
antiartriticos/antireumaticos (que incluyen inhibidores selectivos de COX-2),
antiasmaticos, antibacterianos, adjuntos antibacteriancs, anticolinérgicos,
anticoagulantes, anficonvulsivos, antidepresivos, antidiabéticos, agentes
antidiarrelcos, antidiuréticos, antidotos de venenos, antidisquinéticos,
antieczemas, antieméticos, antiestrdgenos, antifibréticos, antiflatulentos,

antifingicos, agentes antiglaucoma, antigonadotropinas, agentes antigotosos,
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antihistaminicos, antihiperactivos, antlhiperlipoproteinémicos
antihiperfosfatinicos, antihipertensivos, agentes antihipertiroideos,
antihipotensivos, agentes antihipotiroideos, antiinflamatorios, agentes
antimalaria, antimanicos, antimetemglobinémicos, agentes antimigrafia,
antimuscarinicos, antimicobacterianos, agentes y adjuntos antineoplésticos,
antineutropénicos, antiosteoportticos, anti Page, agentes anti Parkinson,
agentes antifeocromocitoma, agentes antineumocistis, agentes antlhipertrofia
prostdtica, antiprotozoarios, antipruriticos, antlpsoridticos, antipsicéticos,
antipiréticos, anti-ricktesias, antiseborreicos, antisépticos/desinfectantes,
antiespasmoédicos, antisifiliticos, antitrombocitdmicos, antitrombéticos,
antitusivos, antiulcerosos, antiuroliticos, antiveninas, agentes antlvirales,
ansioliticos, Inhibidores de aromatasa, astringentes, antagonistas de
antagonistas de benzodiazepina, inhibidores de !a reabsorcién de huesos,
agentes bradicardicos, antagonistas de bradiquinina, broncodilatadores,
bloqueadores del canal de calclo, reguladores de calcio, inhibidores de la
anhidrasa carbonica, cardiotdnicos, antagonistas de CCK, agentes quelantes,
agentes colelitoliticos, coleréticos, colinérgicos, inhibidores de colinesterasa,
reactivadores de colinesierasa, estimulantes del SNC, anticonceptivos,
agentas de desbridamiento, descongestivos, despigmentadores, supresores
de la demmatitis herpetiforme, coadyuvantes de la digestidn, diunéticos,
agonistas del recepior de dopamina, antagonistas del receptor de dopamina,
ectoparasiticidas, eméticos, inhibidores de encefalinasa, enzimas, cofactores
de enzimas, estrégenos, expectoranies, antagonistas del receptor de
fibrindgeno, suplementos de fidor, estimulantes de la secrecidn géstrica y
pancredtica, citoprotectores gastricos, inhibidores de la bomba de protones
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géstrica, secracioén géastrica, gastroprocinéticos, glucocorticoides, inhibidores
de a-glucosidasa, principios gonado-estimulantes, inhibidores de la hormona
de crecimiento, factores de liberacién de la hormona de crecimiento,
estimulantes del crecimiento, hematinicos, hematopoyéticos, hemoliticos,
hemostaticos, antagonistas de heparina, inductores de enzimas hepéticas,
hepatoprotectores, antagonistas del receptor de histamina Ha, inhibidores de
proteasa de VIH, Inhibidores de reductasa HMG CoA, inmunomoduladores,
inmunosupresores, sensibilizadores ante insulina, resinas de intercamblo
ibnico, queratollticos, hormonas estimulantes de la secrecién de leche,
laxantes/catarticos, antagonistas de leucoirieno, agonistes LH-RH,
lipotropicos, inhibidores de 5ipooxigenasa, supresores de lupus eritematoso,
inhibidores de metalprotelnasas de matriz, mineralcorticoides, mibticos,
inhibidores de monocamina oxidasa, mucoliticos, relajantes musculares,
midridticos, antagonistas de narcéticos, neuroprotectores, neuroprotectores,
nootropicos, hormonas ovéricas, oxitdcicos, inhibidores de pepsina, agentes
de pigmentacién, agentes que aumentan el volumen de piasma, sustancias
que activan o abren el canal de potasio, progestdgenos, inhibidores de
prolactina, prostaglandinas, inhibidores de proteasa, radio-farmacéuticos,
Inhibidores de S5-c-reductasa, estimulantes respiratorios, inhibidores de
transcriptasa inversa, sedantes/ipnéticos, serénicos, iInhibidores de
reabsorclén de serotonina noradrenalina, agonistas del receptor de serotonina,
antagonistas del receptor de serotonina, Iinhibidores de la absorcién de
serotonina, anélogos de somatostatina, tromboliticos, antagonistas del
receptor de tromboxano Ap;, hormonas tiroideas, hormonas tirotrépicas,

tocoliticos, inhibidores de topoisomerasa | y Il, uricosaricos, vasoroduladores,
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que incluyen vasodilatadores y vasoconstrictores, vasoprotectores, inhibidores
de xantina oxidasa, y combinaciones de los mismos.

[0041] Los ejemplos no limitantes de drogas de baja solubilidad en agua
apropiadas que sirven como ilustracién Incluyen acetohexamida, écido
acetlisalicilico, alclofenac, alopurinol, atropinas, benztiazida, carprofeno,
celecoxib, clordiazepOxido, clorpromazina, clonidina, codelna, fosfato de
codeina, sulfato de codelna, deracoxib, diacereina, diclofenac, diltiazem,
estradiol, etodolac, etopdsido, etoricoxib, fenbufeno, fenclofenac, fenprofeno,
fentiazac, flurbiprofeno, griseofulvina, haloperidol, ibuprofeno, indometacina,
indoprofeno, cetoprofeno, lorazepam, acetato de medroxiprogesterona,
megestrol, metoxsaleno, metilprednisona, morfina, sulfato de morfina,
naproxeno, nicergolina, nifedipina, niflumic, oxaprozina, oxazepam,
oxifenbutazona, paclitaxel, fenindiona, fenobarbital, piroxicam, pirprofeno,
prednisciona, prednigona, procaina, progesterona, pirimetamina, rofecoxib,
sulfadiazina, sulfamerazina, sulfisoxazol, sulindac, suprofeno, temazepam,
acido tiaprofénico, tliomisol, tolmetic, valdecoxib, etc.

[0042] La cantidad de droga que se incorpora en una forma de
dosificacion de la invencién se puede seleccionar de acuerdo con principios de
farmacia que se conocen. Se contempia de manera especifica una cantidad
de droga efectiva para uso terapéutico. Segln se usa aqul, los términos
"cantidad efectiva para uso terapéutico y/o para la profilaxis” se refleren a una
cantidad de droga que es suficlente como para suscitar la respuesta
terapéutica y/o profiléctica que se requiere o que se desea. Preferiblemente, el
agents terapéutico esta presente en la suspension a una concentracién de por

lo menos aproximadaments 0,01%, por lo menos aproximadamente 0,1%, por
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lo menos aproximadamente 1% o por lo menos aproximadamente 10% hasta

una concentracién que preferiblemente no es mayor de aproximadamente un

980% no mayor de aproximadamente 75% no mayor de aproximadamente 50%

0 no mayor de aproximadamente 35% sobre una base peso/peso. A no ser

que se indique de otra manera, todos los valores de los porcentajes que se

dan aquf se deben calcular sobre una base peso/peso.

[0043] En una forma de realizacién que se preflere en particular, la

droga es una droga Inhibidora selectiva de COX-2 de baja solubilidad en agua.

Se pusde utilizar cusiquiera de las drogas Iinhibldoras selectivas de COX-2

que se conocen en el arte, que Incluyen sin limitacion los compuestos que se

dan en las patentes y publicaciones de la lista a continuacion.

Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.

No. 5.344.991 de Reitz & Li.

No. 5.380.738 de Nonnan et al.

No. 5.393.790 de Reltz et al.

No. 5.401.765 de Lee.

No. 5.418.254 de Huang & Reitz.
No. 5.420.343 de Koszyk & Weier.
No. 5.434.178 de Talley & Rogier.
No. 5.436.265 de Black et al.

No. 5.486.823, citada anteriormente.
No. 5.474.985, citada anteriormente.
No. 5.475.018 de Lee & Bertenshaw.
No. 5.486.534 de Lee ot al.

No. 5.510.368 de Lau ot a/.

No. 5.521.213 de Prasit et al.
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Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de ios EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
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Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de ios EE.UU.
Patente de los EE.UU.
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No. 5.536.752 de Duchanne et al.
No. 5.543.297 de Cromlish et al.
No. 5.547.975 de Talley et al.

No. 5.550.142 de Duchanne et al.
No. 5.552.422 de Gauthier ef al.
No. 5.585.504 de Desmond et al.
No. 5.563.992 de Adams et &/.

No. 5.596.008 de Lee.

No. 5.604.253 de Lau et al.

No. 5.604_260 de Guay & LI.

No. 5.616.458 de Lipsky et al.
No. 5.616.601 de Khanna et al.
No. 5.620.989 de Waeier et al.
No. 5.833.272, citada anteriormente.
No. 5.639.780 de Lau et &l.

No. 5.643.933 de Talley st al.
No. 5.658.903 de Adams et al.
No. 5.668.161 de Talley et al.
No. 5.670.510 de Huang & Reitz.

No. 5.677.318 de Lau.

No. 5.681.842 de Dellaria & Gane.
No. 5.686.460 de Nicolai ef al.

No. 5.686.470 de Weier of al.

No. 5.696.143 de Talley et a/.

No. 5.710.140 de Ducharme et al.
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Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
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Patente de los EE.UU.
Patente de loe EE.UU.
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Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU,
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.
Patente de los EE.UU.

No. 5.716.855 de Adams et al.

No. 5.723.485 de Gungdr & Teulon.
No. 5.739.166 de Reltz et al.

No. 5.741.798 de Lazer et al.

No. 5.756.499 de Adams et al.

No. 5.756.529 de Isakson & Talley.
No. 5.776.987 de Kreft et al.

No. 5.783.587 de Beers & Wachter.
No. 5.789.413 de Black et al.

No. 5.807.873 de Nicolai & Teulon.
No. 5.817.700 de Dube et al.

No. 5.830.911 de Fallll et al.

No. 5.849.943 de Atkinson & Wang.
No. 5.859.038 de Sartori ef al.

No. 5.861.419, citada anteriorments.

No. 5.866.596 de Sartorl & Teulon.
No. 5.869.524 de Failill.

No. 5.869.660 de Adams ef al.

No. 5.883.267 de Rossen et al.
No. 5.882.053 de Zhi et al.

No. 5.922 742 de Black et al.

PCT/US02/24746

No. 5.929.076 de Adams & Garigipati.

No. 5.932.598 de Talley et al.
No. 5.935.990 de Khanna et al.
No. 5.945.539 de Haruta ot al.
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No. 5.858.978 de Yamazaki et al.

No. 5.968.958 de Guay et al.

No. 5.972.950 de Nicolal & Teulon.
No. 5.873.191 de Mamett & Kaigutkar.
No. 5.981.5786, citada anteriormente.
No. 5.994.3 81 de Harata et a/.

No. 6.002.014 de Harata et al.

No. 6.004.960 de Li of al.

No. 6.005.000 de Hopper et &!.

No. 6.020.343 de Belley et al.

No. 6.020.347 de DelLaszlo & Hagmann.
No. 6.034.2586, citada anteriormente.
No. 6.040.319 de Corley et al.

No. 6.040.450 de Davies et al.

No. 6.046.208 de Adams et al.

No. 6.046.217 de Friesen et al.

No. 8.057.319 de Black et al.

No. 6.063.804 de De Nanteuil et al.
No. 6.083.807 de Chabrier de Lassauniere & Broquet.
No. 6.071.954 de LeBlanc et al.

No. 6.077.868 de Cook af al.

No. 8.077.869 de Sui & Wachter.

No. 6.083.969 de Ferro et al.

No. 6.086.753 de Spohr et al.

No. 8.133.292 de Wang et al.
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Publicacién de Patente Intemacional No. WO 86/36623.
Publicacién de Patente Internacional No. WO 96/38418.
Publicacién de Patente Intemacional No. WO 97/03953.
Publicacién de Patente Internacional No. WO 97/10840.
Publicacién de Patente Internacional No. WO 97/13755.
Publicacién de Patente Internacional No. WO 87/13767.
Publicacién de Patente Internacional No. WO 87/25048.
Publicacién de Patente Intemacional No. WO 87/30030.
Publicacion de Patente Internacional No. WO 97/34882.
Publicacion de Patents Internacional No. WO 97/46524.
Publicacion de Patents Internacional No. WO 98/04527.
Publicacién de Patente Internacional No. WO 98/06708.
Publicacién de Patente Internacional No. WO 98/07425.
Publicacién de Patente Intemacional No. WO 98/17292,
Publicacion de Patente Intarnacional No. WO 88/21195.
Publicacién de Patente Internacional No. WO 98/22457,
Publicacién de Patente Intemacional No. WO 98/32732.
Publicacién de Patente Intemnacional No. WO 88/41516.
Publicacién de Patents Intemacional No. WO 88/43966.
Publicacién de Patente Intemacional No. WO 88/45294.
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Publicacién de Patente Internacional No. WO 88/01130.
Publicacién de Patente Internacional No. WO 89/01131.
Publicacién de Patente Internacional No. WO 99/01452.
Publicacién de Patente Internacional No. WO 89/01455.
Publicacién de Patente Intemacional No. WO 89/10331.
Publicacién de Patente Internacional No. WO 89/10332.
Publicacion de Patente Intemacional No. WO 99/11605.
Publicacion de Patente Intemacional No. WO 88/12930.
Publicacién de Patente Intemacional No. WO 89/14185.
Publicacién de Patente Intemacional No. WO 98/14205.
Publicacién de Patente Intemacional No. WO 99/15505.
Publicacién de Patente Internacional No. WO 98/23087.
Publicacién de Patente Intemacional No. WO 89/24404.
Publicacién de Patente Internacional No. WO 89/25695.
Publicacién de Patente Internacional No. WO 98/35130.
Publicacion de Patente Internacional No. WO 89/61016.
Publicacién de Patente Intemacional No. WO 99/614386.
Publicacién de Patente Intemacional No. WO 89/62884.
Publicacién de Patente Intemacional No. WO 89/64415.
Publicacién de Patente Intemacional No. WO 00/01380.
Publicacién de Patente Internacional No. WO 00/08024.
Publicacion de Patente Internacional No. WO 00/10893.
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Publicaci6n de Patente Internacional No. WO 00/23426.
Publicacién de Patente Internacional No. WO 00/24719, citada anteriormente.
Publicacién de Patente Intemacional No. WO 00/26216.
Publicacién de Patente Internacional No. WO 00/31072.
Publicacién de Patente Internacional No. WO 00/40087.
Publicacién de Patente Intemacional No. WO 00/56348.
Solicitud de patente Europea No. 0 789 823.
Solicitud de patente Europea No. 0 846 688.
Solicltud de patente Europea No. 0 863 134, citada anteriormente.
Solicitud de patente Europea No. 0 885 666.
[0044] Las composiciones de la invencién son especialmente Utiles para

compuestos con la formula (VIl):

C\
Rf’\\

Rt (VID

[0045] donde R? es un grupo metlloc o amino. R* es hidrégeno o un
grupo alquilo Cy4 0 alcoxi, X es N o CR® donde R® es hidrogeno o haldgeno, e
Y y Z son independientemente atomos de carbono o nitrégeno que definen
adtomos adyacentes de un anllioc de entre cinco y seis miembros que no esta
sustituldo o esta sustituido en una o mas posiciones con grupos oxo, halo,
metilo o halometilo. Se prefiere que los anillos de entre cinco y seis miembros
con dichas caracter{sticas sean anillos ciclopentenona, furanona, metilpirazol,

isoxazol y piridina que no estan sustituidos en més de una posicion.
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[0046] Como ilustracién,-en las composiciones de la invencion son
(tiles celecoxib, deracoxib, valdecoxib, rofecoxib, etoricoxib, 2-(3.,5-
difluorofenil)-3-[4-(metilsulfonll)fenil}-2-ciclopenten-1-ona, acido (S)-6,8-dicloro-
2-(trifluorometil}-2H-1-benzopiran-3-carboxllico y 2-(3,4difluorofenil)-4-(3-
hidroxi-3-metii-1-butoxi)-5-[4-(metilsulfonil fenll]-3(2H)-piridazinona, méas en
particular celecoxib, valdecoxlb, rofecoxib y etoricoxib, y atin més en particular
calecoxib y valdecoxib.

[0047] La invencién se ilustra aqul haclendo referencla en particular al
celecoxib, y se comprendera que, si se desea, el celecoxib de las
composiciones que se describen aqul se puede sustituir por completo o en
parta por cualquier otra droga de baja solubllidad en agua.

[0048] Si la droga es celecoxib, la composicién comprende tipicamente
celecoxib en una cantidad total efectiva para uso terapéutico y/o para la
profilaxis, de entre aproximadamente 2mg y aproximadamente 1000mg por
unidad de dosificacién. Si la droga es una droga inhibidora selectiva de COX-2
diferante de celecoxib, la cantidad de droga por unidad de dosificacién es el
equivalente terapéutico de entre aproximadamente 2mg y aproximadamente
1000mg de celecoxib.

[0049] Se comprendera que para un suleto, la cantidad de una droga
que es efactiva para uso terapéutico y/o para la profilaxis depende entre otras
cosas del peso corporal de dicho sujeto. Aqul, un “sujeto” al que se puede
administrar un agente terapéutico o0 una composicién del mismo Incluye un
sujeto o paciente humano de cualquier sexo y edad, y también Incluye
cualquier animal no humano, en particular un animal doméstico o de

compafiia, como ilustracién un gato, perro o cabaillo.
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[0050] Si el sujeto es un lactante, un nifio o un animal pequefio {(por
ejemplo, un perro), es probable que, por ejemplo, una cantidad de celecoxib
relativamente baja, dentro del rango preferido de entre aproximadamente 2mg
y aproximadamente 1000mg, sea consistente con la efectividad terapéutica. Si
el sujeto es un humano adulto o un animal grande (por ejemplo, un caballo),
es probable que para conseguir la efectividad terapéutica se requieran
unidades de doslficacion con una cantidad de celecoxib relativamente
mayoras. Para un humano adulto, una cantidad de celecoxib por unidad de
dosificacién que es efectiva para uso terapéutico en una composicion de la
presents invencidn es tipicamente de entre aproximadamente 50mg y
aproximadamente 400mg. Las cantidades de celecoxib por unidad de
dosificacién que se prefieren especialmente son de entre aproximadamente
100mg y aproximadamente 200mg.

[0051] Para ofras drogas Inhibidoras selectivas de COX-2, |a cantidad
de droga por unidad de dosificacién puede estar deniro del rango que se
conoce como efectivo para uso terapéutico para dichas drogas.
Preferiblemente, la cantidad por unidad de dosificacién estd dentro del rango
que provee equivalencia terapéutica al celecoxib en los rangos de dosificacion
que se acaban de indicar.

[0052] Una composicion de celecoxib en suspensién de la presente
invencién comprende preferiblemente entre aproximadamente 0,01 y
aproximadamente 15%, mas preferiblemente entre aproximadamente 0,01 y
aproximadamente 10%, y aln méas preferiblemente entre aproximadamente
0,01 y aproximadamente 5% en peso del total, de celecoxib. En general,

dichas concentraciones corresponderén al celecoxib en una cantidad entre
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aproximadamente 1% y aproximadamente 90%, més preferiblemente entre
aproximadamente 1% y aproximadamente 75%, més preferiblemente entre
sproximadamente 1% y aproximadamente 50%, y ain mas preferiblemente
entre aproximadamente 1% y aproximadamente 35% en peso de todos los
componentes secos, no liquidos.

[0053] Si la droga Inhibidora selectiva de COX-2 no es celecoxib y es
efectiva para uso terapéutico a menores dosificaclones que el celecoxib, la
minima cantidad en suspensién de droga inhibldora de COX-2 puede ser
menor que las que se acaban de indicar para el celecoxib; por ejempio, en el
caso del valdecoxib, la droga puede estar presente en una cantidad de
aproximadamente un 0,1% en peso del total.

[0054] Se prefiere que enire aproximadamente 50% y el 100%, se
prefiere méds que entre aproximadamente 75% y 100%, se preflere ain mas
que entre aproximadamente 85% y 100%, y se prefiere ain més que
sustanciaimente todo el celecoxib presenta en las composicionas de ia
invencién esté suspendido en forma de particulado. En las composiciones de
la invencion también se prefiere que menos de aproximadamente 25%, se
prefiere més que menos de aproximadamente un 10%, se prefiere ain méas
que menos de aproximadamente un 5%, y se preflere alin mas que
sustancialmente ninguna porcidn del celecoxib esté en la forma disuelta y/o
solubllizada.

[0055] El celecoxib particulado presente en las composiciones en
suspension de la invencion tiene preferiblemente un tamafio de particula Dg
entre aproximadamente 0,5:m y aproximadamente 50ym, maéas
preferiblemente entre aproximadamente 0,5um y aproximadamente 40um, y
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ain mas preferiblemente entre 0,5 ym y aproximadamente 30um. El Dy se
define aqui como una medida lineal del didmetro con un valor tal que el 90%
en peso de la particulas en la formulacién, medidas segun su dimensién mas
alargada, son més pequefias que dicho diametro.

Agente humectants

[0056] En las composiciones en suspensién de la Invencién hay uno o
més agentes humect;lntaa presentes. Se cree que dichos uno o mas agentes
humectantes facliitan la suspensién de las particulas de droga de baja
solubllidad en agua, pero pueden tener otras funciones.

[0057] Los tensioactivos, polimeros hidrofilicos y clertas arcillas pueden
ser Utiles como agentes humectantes para contribuir a la suspensién de una
droga hidrofébica como por ejemplo el celecoxib. Los agentes humectantes
que se prefieren en las composiciones en suspensién de la invencién son los
tensloactivos, que incluyen tensioactivos no ibnicos, anidnicos, catibnicos y
dipolares. Los ejemplos no limitantes de tensloactivos que se pueden utilizar
como agentes humectantes en las composiciones de la invencién incluyen
compuestos de amonio cuaternarlo, por ejemplo cloruro de benzalconio,
cloruro de bencetonio y cloruro de cetilpiridinio, dioctilsulfosuccinato sédico,
éteres alquilfenllicos de polioxietileno, por ejemplo nonoxinol 8, nonaxinol 10, y
octoxinol 9, poloxdmeros (copolimeros de bloque polioxetileno y
polioxipropileno), glicéridos de polioxietileno écido graso y aceites, por sjemplo
mono- y di-glicéridos caprilicos/capricos de polioxietileno (8) (por ejemplo,
Labrasol™ de Gattefossé), polioxetileno (35) acelte de castor y polioxietileno
(40) acelte de castor hidrogenado; éteres alqullicos de polioxietiieno, por

ejemplo éter cetoestearilico de polioxietieno (20), ésteres de acido graso
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polioxietileno, por ejemplo estearato de polioxietileno (40), ésteres de sorbitan
polioxietileno, por elemplo polisorbato 20 y polisorbato 80 (por ejemplo,
Tween™ 80 de ICl), ésteres de acido graso y propilenglicol, por ejempio
laurato de propilenglicol (por ejemplo, Lauroglico™ de Gattefossé),
laurilsulfato de sodio, dcidos grasos y sales da los mismos, por ejemplo écido
oleico, oleato de sodio y oleato de trietanolamina, ésteres de glicarilo y acido
graso, por ejemplo monoestearato de glicerilo, ésteres de sorbitan, por
ejemplo monolaurato de sorbitan, monooleato de sorbitan, monopalmitato de
sorbitan y monoestearato de sorbitan, tiloxapol, y mezclas de los mismos. Una
clasa preferida de agentes humectantes son los ésteres de sorbitan
polioxietileno.

[0058] Los agentes humectantes que se prefieren son cloruro de
benzalconio, cloruro de bencefonio, cloruro de cetilpiridinio,
dioctilsulfosuccinato sédico, nonoxinol 9, nonoxinol 10, octoxinol 9, mono- y di-
glicéridos caprilicos/cépricos de polioxietileno (8), polioxietileno (35) aceite de
castor, éter cetoestearllico de polioxietieno (20), polioxietileno (40) aceite de
castor hidrogenado, olell éter de polioxietileno (10), estearato de polioxletileno
(40), polisorbato 20, polisorbato 40, polisorbato 60, polisorbato 80, laurato de
propilenglicol, laurilsulfato de sodio, monolaurato de sorbitan, monooleato de
sorbitan, monopalmitato de sorbitan, monoestearato de sorbitan y tiloxapol. Un
agents humectante que se prefiere en particular es el polisorbato 80.

[0059] Demasiado agente humectante {por ejemplo un tensloactivo) o
una selecclén Inapropiada del mismo, puede no ser deseable debido a varias
razones. Una alta concentracién de tensioactivo libre puede causar la

aparicién de particulas de droga floculadas que sedimentan més rapidamente
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que las particulas de droga desfloculadas. Una alta concentracién de
tensioactivo libre también puede hacer que aumente la cantidad de droga
disuelta y/o solubilizada que, en comparacién con la misma droga en forma de
particulado, puede ser més susceptible a la degradacién quimica y puede
producir un sabor desagradable. Por lo tanto, en una forma de realizacién que
sa prefiere en particular, hay uno o mas agentes humectantes presentes en
una cantidad total suficiente como para facliitar la suspensién de las particulas
de droga, pero en una cantidad que no solublliza ni disuelve la droga de
manera sustancial.

[0080] En otra forma de realizacién que se prefiere, hay uno o méas
agentes humectantes presenies en cantidades totales y relativas suficientes
como para suspender en forma particulada por lo menos aproximadamente un
75%, mas preferiblemente por lo menos aproximadamente un 85%, y se
prefiere ain més que a sustancialmente toda la droga, pero en cantidades
totales y relativas menores de las que permitan que haya presente en la
composicion aproximadamente un 25% o mas, preferiblemente
aproximadamente un 10% o maés, y se prefiere mas que sustancialments
ninguna porcion, de droga solubilizada y/o disuelta.

[0061] Demasiado tenslioactivo también puede hacer que quede
retenido el aire atrapado dentro de una composicién en suspension de Ia
invencién. En general, cuando se homogeneiza una suspensién durante la
preparacion, queda aire atrapado en la misma. Sin ligarse a una teoria, se
cree que los tensioactivos y otros agentes humectantes estabillzan las
burbujas de aire por lo menos en parte disminuyendo la tensién superficial en

la superficle de la burbuja. Por lo tanto, an comparacién con una suspension
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que comprende cantidades relativamente altas de tensioactivo libre, se cree
que una suspensién con una menor concentracibn de tensioactivo libre
mostrard burbujas de aire atrapado menos estables y por lo tanto, que
mostrara una uniformidad de dosis/volumen mejorada.

[0062] En general, uno 0 méas agentes humectantes(s) constituyen, en
total, entre aproximadamente 0,01% y aproximadamente 2%, preferiblemente
enfre aproximadamente 0,1% y aproximadamente 1,5%, y més
praferiblemente entre aproximadamente 0,25% y aproximadamente 0,75%, del
peso total de la composicién.

Agente espesante tixotrépico

[0063] Las composiciones de la invencién comprenden uno o més
agentes espesantes tixotroplcos. Los agentes espesantes tixotrépicos que son
aproplados son polimeros naturales o sintéticos que, cuando se agregan a un
medio acuoso, le confleren caracteristicas tixotrépicas. Los agentes
espesantes tixotrépicos que se prefieren son polimeros celulésicos, como por
ejemplo metilcelulosa, celulosa microcristalina {por ejemplo Avicel de FMC
Corp.), poliviniipirrolidona, hidroxiproplimetilcelulosa, efc. Més preferiblemente,
los agentes espesantes tixotrdpicos en las composiciones de la invencidn son
gomas de polisacaridos. Las gomas de polisacédridos que son apropiadas
incluyen, como ilustracién de ninguna manera limitante, las gomas xéntica,
guar, de acacia, y tragacanto.

[0064] Los agentes espesantes tixotrdpicos en las composiciones de la
invencion estan presentes preferiblemente en una cantidad total entre
aproximadamente 0,25% y aproximadamente 2%, preferiblemente entre

aproximadamente 0,3% y aproximadamente 2%, y méas preferiblemente entre

d
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aproximadamente 0,4% y aproximadamente 2%, sobre una base peso/peso.
Aunque el término goma de polisacérido se utiliza a vaces aqul para refarirse
& un agente espesante tixotrépico, dichos agentes no se limitan a las gomas
de polisacaridos.
Agente de suspensién inorgénico

[0065] En las composiciones de la invencién se puede utilizar cualquier
agente de suspension inorganico aceptable para uso farmacéutico. Los
elemplos no limitantes que sirven como ilustracién de los agentes de
suspension inorganicos que son apropiados Incluyen diéxido de sillcio,
bentonita, silicato de aluminio hidratado (por ejemplo caolin) y mezclas de los
mismos. El didxido de sllicio @s un agente de suspensién inorganico que se
prefiere en particular. Aunque aqui a veces se utlliza el término diéxido de
slliclo coloidal para referirse a un agente de suspensién inorgénico, los
agentes de suspensién inorganicos no se limitan al diéxido de silicio coloidal.

[00668] Aunque se sabe que en ciertas preparaclones en gel y
semisdlidas, a concentraciones relativamente altas (por ejempio entre
aproximadamente 5 y aproximadamente 15%) el diéxido de silicio coloidal
confiere caracteristicas tixotrépicas, los inventores han descubierto de manera
inesperada que una pequefia cantidad de dibxido de silicio coloidal (por
ejemplo de aproximadamente 2% o menos) tiene un efecto sinergético con la
goma de polisacaridos, mejorando las caracteristicas tixotropicas de las
composiciones de la invencién. De manera especifica, la presencia de ambos,
diéxido de silicio coloidal y goma de polisacérido, en las composiciones de la
invencién mejora las caracteristicas tixotrépicas més de lo que se podria

esperar de la suma de los respectivos efectos mejoradores de 1a tixotropia
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individuales de los dos componentes.

[0067] Los inventores también han  descubierto  que,
sorprendentemente, el agregado de una pequefia cantidad de diéxido de
silicio coloidal a las composiciones en suspensién de la invencién permite
obtener una establlidad quimica mejorada de la droga presente en la misma.
Sin ligarse a una teorla en particular, actuaiments se cree que el diéxido de
silicio coloidal en las composiciones de la invencién adsorbe el agente
humectante, disminuyendo la concentracién de agente humectante libre en
comparacién con una composicién sin diéxido de silicio coloidal pero similar
en todo lo demas; a su vez, se cree que la menor concentracién de agente
humectante libre causa una reduccién de la concentracién de droga libre y por
lo tanto, un aumento de la proporcién de droga presente en forma particulada,
que es menos susceptible a la degradacién quimica que la droga libre.

[0088] El dibxido de sllicio coloidal en las composiciones de la invencién
tamblén provee la sorprendente ventaja de reducir la retencion de aire
atrapado y por lo tanto, mejora la uniformidad de la dosis. Como se describid
antes, el agente humectante libre puede establlizar las burbujas de aire
atrapadas dentro de una suspensién. Sin ligarse a una teoria, se cree que la
adsorcion de agente humectante libre por el diéxido de silicio coloidal presente
en las composiciones de la invencién hace que disminuya la concentracion del
agente humectante libre y, por lo tanto, las burbujas de aire atrapadas se
vuelven mas inestables.

[0068] En las composiciones de la invencion se puede utilizar cualquier
fuente de didxido de silicio coloidal aceptable para uso farmacéutico. Los

sinénimos no limitantes para diéxidos de slliclo coloidales que son apropiados
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y los ejemplos de los mismos, incluyen Aerosil™ de Degussa, Cab-O-Sii™
de Cabot Corp., sllice ahumada, &cido silicico anhidro liviano, anhldrido
gillcico, diéxido de silicio ahumado, sflice coloidal, etc.

[0070] En una forma de realizacién que se prefiere actualmente, el
diéxido de silicio coloidal tiene un &rea superficial especifica entre
aproximadamente 50 y aproximadamente 400, més preferiblemente entre
aproximadamente 100 y aproximadamente 400, y aiin mas preferiblemente
entre aproximadaments 150 y aproximadamente 400m?g. Los di6xidos de
silicio coloidales que se prefieren también tienen un promedio ponderado de
diametros de particula entre aproximadamente 7 y aproximadamente 40nm, y
mas preferiblemente entre aproximadamente 10 y aproximadamente 25nm.
Un diéxido de silicio coloidal que se prefiere en particular para utilizar en las
compaosiciones de la invencién es Cab-O-Sii™,

[0071] En general, en las composiciones de la invencion hay uno o més
agentes de suspensién Inorgénicos presentes, en una cantidad total entre
aproximadamente 0,01% y aproximadamente 3,0%, preferiblemente entre
aproximadamente 0,1% y aproximadamente 2,0%, y méas preferiblemente
entre aproximadamente 0,25% y aproximadamenta 1,0% en peso.
Caractoristicas tixotrépicas

[0072] Una caracteristica benéfica de las composiciones de la invencién
es que en el estado estaclonario son fisicamente estables de manera _
sustancial y ain luego de una agitacion suave se pueden verter faciiments. El
término "que se puede verter facilmente” significa aqul que la composicién se
podra verter facimente desde un envase apropiado, como por ejempio un

frasco o botella. El limite de fluencia relativamente alto de las composiciones
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de la invencion favorece la estabilidad fisica. Aqul, “limite de fluencia® {que
aqul también se denomina viscosidad méxima) es una medida de la
resistencia inicial a fluir bajo asfuerzo de una suspension.

[0073] Alguien con experiencia en el arte puede optimizar faclimente las
cantidades totales y relativas de agente humectante, del agente de
suspensién inorgénico, y de los agenies espesantes tixotropicos, dentro de ios
rangos que se dan aqul, para proveer caracteristicas reoldgicas apropiadas,
desfloculacion de las particulas de droga, y una concentracién minima de
droga libre. Dicha optimizacidon debera considerar otros faciores relevantes,
como por ejemplo la droga en particular, el tamafio de particula de la droga, su
uniformidad y densidad, concentracién de droga, excipientes adiclonales que
estén presentes, vida util en almacenamiento que se desea, stc.

[0074] Para propésitos practicos, se puede determinar si una
composicién en particular es tixotrbpica de acuerdo con el Ensayo 1 a
continuacion.

Ensayo 1:

[0075] Se exirae una muestra de 1ml de una suspension de ensayo
despuéds de dejarla en reposo durante por lo menos 60 minutos, ¥ se pone en
una cubeta P45 de un viscosimetro HAAKE CV 100 (equipado con un huso
PK30-4) que se mantiene a 25°C durante todo el ansayo.

{0078] Se aplica a la muestra un esfuerzo cortante y se aumenta por
incrementos entre 0 y 3seg™ durante un periodo de 3 minutos y luego se hace
disminuir por incrementos entre 3 y Oseg™ durante ofro pericdo de 3 minutos.
Se mide la viscosidad dinamica a una velocidad de esfuerzo de corte de

2 seg' donde se obtiene un estado estacionario. Se calcula el limite de
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fluencla utilizando una regresién lineal de los datos entre 2 seg™ y 3seg™.

[0077] Si durante el ensayo la muestra tiene una viscosidad maxima
enire aproximadamente 5 y aproximadamente 50 Pass y una viscosidad
dinamica, medida a 2 seg™, entre aproximadamente 0,3 y aproximadamente
20 Pa-s, se decide que la composicion es tixotrépica.

[0078] Preferiblemente, el agente espesante tixotrépico y el agente de
suspension inorgéanico estan presentes en cantidades totales y relativas tales
que, cuando se analiza una composicién de la invencién de acuerdo con el
Ensayo 1, dicha composicion tiene una viscosidad méxima entre
aproximadamente 5 y aproximadamente 40, mas preferiblemente entre
aproximadamente 5 y aproximadamente 30, y alin mas preferiblemente entre
aproximadamente 5 y aproximadamente 25 Pas y, a una velocidad de corte
de 2 seg', la composicién tiene una viscosidad dinadmica entre
aproximadamente 0,3 y aproximadamente 20, preferiblemente entre
aproximadamente 0,4 y aproximadamente 15, y aiin més preferiblemente
entre aproximadamente 0,5 y aproximadaments 7 Pae-s.

[0079] En general, el agente espesante tixotrépico y el agente de
suspension inorgénico estaréin presentes en una proporcién en peso entre
aproximadamente 10:1 y aproximadamente 1:10, preferiblemente entre
aproximadamente 5:1 y aproximadamente 1:5, y més preferiblemente entre
aproximadamente 2:1 y aproximadamente 1:2.

[0080] Es importante que, como las composiciones de la invencién
astan sustanciaimente desfloculadas y fisicamente son estables de manera
sustancial, no se requlere agltacion para volver a dispersar las particulas de
droga o para mezciar la suspension antes de fa administracién. La agitacién
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moderada facilitard el vertido de las composiclones en suspensiéon de la
invenclon.
Excipien céuticos

[0081] Las composiciones de la invencibn pueden comprender
cualquier excipiente adicional aceptable para uso farmacéutico. El término
“exciplente” significa aqul cualquier sustancia, que en sl misma no es un
agente terapéutico, que se utiliza como vehliculo para administrar un agente
terapéutico a un sujeto o que se agrega a una composicién farmacéutica para
mejorar sus propiedades de manipulaciéon, aimacenamiento, desintegracién,
dispersion, disolucion, de liberacién u organolépticas o para permitir o facilitar
la formacién de un articulo discreto como por ejemplo una cipsula apropiada
para administracién oral con una unidad de dosificacién de la composicion.
Como ilustracién, y no como limitacién, los excipientes pueden incluir
diluyentes, polimeros, sustanclas que se agregan para enmascarar O
contrarrestar un sabor u olor desagradables, sabores, tinturas, conservantes,
fragancias, y sustancias que se agregan para mejorar el aspecto de ia
composicion.

[0082] Las composiciones de la invencién se puaden preparar mediante
cualquier proceso apropiado, sin limitarse a los procesos que se describen
aqul. Un proceso que sirve como llustracion comprende mezclar celecoxib,
uno o mas agentes humectantes, una goma de polisacarido, y diéxido de
gilicio junto con cualquier otro exciplente que se desee para formar una
mezcla en polvo, y homogeneizar dicha mezcla en polvo junto con agua para
formar una suspensién.

Utili composlicion nvencion
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[0083] Si las composiciones de la invencion comprenden una droga
inhibidora de COX-2 de baja solubilidad en agua, las mismas son (tiles en sl
tratamiento y la prevencién de un muy amplio espectro de trastomos
mediados por COX-2, incluyendo pero sin restringirse a los trastornos que se
caracterizan por Inflamacién, dolor y/o fiebre. Dichas composiciones son
especialmente (tiles como agentes antiinflamatorios, como por ejemplo en el
tratamiento de la artritis, con el beneficio adicional de tener efectos
secundarios significativamente menos daflinos que las composiciones de
drogas antiinflamatorias no esteroldes (NSAIDs) convencionales que carecen
de selectividad por COX-2 con respecto a COX-1. En particular, las
composiciones de la invencidon tienen un reducido potencial de toxicidad
gastrointestinal y de imitacién gastrointestinal incluyendo la ulceracién y
hemorragla del tracto gastrointestinal superlor, un reducido potencial de
efectos secundarios renales como por ejemplo de reduccién de la funcién
renal que causa retencién de fluidos y exacerbacléon de la hipertension, un
efecto reducldo de los tiempos de hamorragia que incluyen ia inhibicién de la
funcibn de plaquetas, y posiblemente una disminucioﬁ de la capacidad de
inducir ataques de asma en sujetos asmaticos sensibles a la aspirina, en
comparacién con las composiciones de NSAIDs convenclonales. Por lo tanto,
las composiciones de la invencién son dtiles en particular como altemativa a
los NSAIDs convencionales donde dichos NSAIDs estén contraindicados, por
ejemplo en pacientes con llceras pépticas, gastritis, enteritis regional, colltis
ulcerativa, diverticulitis o con historial de leslones gastrointestinales
recurentes; hemoiragla gastrointestinal, trastomos de coagulacidn que

incluyen anemla como por ejemplo hipoprotrombinelnia, hemofilia u otros
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problemas de hemorragias; enfermedad renal; o en pacientes antes de cirugia
0 en pacientes que toman anticoagulantes.

[0084] Las composiciones que se contemplan son Utiles para tratar una
variedad de trastomos artriticos, que incluyen pero sin limitarse a, artritis
reumatolde, espondiloartropatias, arlritis gotosa, osteocartritis, lupus
eritematoso sistémico y artritls juvenil.

[0085] Las composiciones con dichas caracteristicas son (Otiles en el
tratamiento de asma, bronquitis, calambres menstruales, trabajo de parto
prematuro, tendinitls, bursitis, neuritis alérgica, Infectividad por
citomegalovirus, apoptosis que incluyen la apoptosis inducida por VIH,
lumbago, enfermedad hepética incluyendo hepatitis, condiciones relacionadas
con la piel como por ejemplo psoriasis, eczema, acné, quemaduras, dermatitis
y dafio por radlacién uliravioleta incluyendo quemaduras de sol, e
inflamaclones del postoperatorio que incluyen las posteriores a una cirugla
oftdimica como por ejemplo a una cirugla de cataratas o a una cirugla
refractiva.

[0086] Las composiciones con dichas caracteristicas son utiles para
tratar condiciones gastrointestinales como por ejemplo enfermedad
inflamatoria del intestino, enfermedad de Crohn, gastritis, sindrome del
intestino Irritable y colitis ulcerativa.

[0087] Las composiciones con dichas caracteristicas son Gtiles para
tratar la inflamacién en enfermedades tales como dolores de cabeza del tipo
migrafia, periarteritie nodosa, tirolditis, anemla aplastica, enfermedad de
Hodgkin, esclerodoma, fiebre reumatica, diabetes de tipo 1, enfermedad de

acoplamiento neuromuscular que incluye miastenia gravis, enfermedades de

\WI
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la materia blanca que incluyen esclerosis mlitiple, sarcoidosis, sindrome
nefrotico, sindrome de Behcet, polimlositis, gingivitis, nefritls, hipersensibilidad,
hinchazén posterior a heridas que incluyen edema cerebral, isquemia del
miocardio, etcétera.

[0088] Las composiciones con dichas caracteristicas son (Utiles en el
tratamiento de enfermedades oftdimicas, como por ejemplo retinitis,
conjuntivitis, retinopatias, uveitis, fotofobia ocular, y de heridas agudas al
tejido ocular.

[0089] Las composiciones con dichas caracteristicas son {itiles en el
tratamiento de la inflamacioén pulmonar, como por sjemplo aquellas que s8
asoclan con infecciones virales y fibrosis quistica, y en la reabsorcion de
huesos como por ejemplo aquellas que se asoclan con la osteoporosis.

[0080] Las composiciones con dichas caracteristicas son Utiles para el
tratamlento de ciertos trastomos del sistema nervioso central, como por
ejemplo demenclas corticales que incluyen la enfermedad de Alzheimer,
neurodegeneracién, y dafio al sistema nervioso central posterior a una
apoplejla, isquemla y trauma. En el contexto de la presents, el término
“tratamiento” incluye la inhibicién parcial o total de demencias, que incluyen la
“enfermedad de Alzheimer, demencia vascular, demencia por multi-infarto,
demencia pre-senil, demencia alcohdlica y demencia senil.

[0091] Las composiciones con dichas caracteristicas son Utiles en el
tratamiento de la rinitis alérgica, sindrome de insuficlencla respiratoria,
sindrome de shock por endotoxinas y enfermedad hepética.

[0082] Las composiciones con dichas caracter(sticas son dtiles en el

tratamiento del dolor, que incluyen pero sin limitarse: dolor del postoperatorio,

0
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dolor dental, dolor muscular, y dolor causado por cancer. Por elemplo, dichas
composiciones son (tlles para aliviar el dolor, la fiebre y la inflamacién en una
variedad de condiciones que incluyen fiebre reumétlica, gripe y otras
infecciones virales que incluyen resfrio comun, dolor de cintura y cuellio,
dismenorrea, dolor de cabeza, dolor dental, esguinces y desgarros, miositis,
neuralgia, sinovitis, artritis, que Incluyen ariritls reumatoide, enfermedades
degenerativas de las articulaciones (osteoartritis), gota y espondilitis
anquilosante, bursitis, quemaduras, y trauma posterior a procedimientos
quirirgicos y dentales.

[0093] Las composiciones con dichas caracteristicas son (tiles para
tratar e impedir trastornos cardiovasculares relacionados con inflamacién, que
incluyen enfermedades vasculares, enfermedad de las arterlas coronarias,
aneurisma, rechazo vascular, aterocesclerosis, ateroesclerosis que incluye
ateroesclerosis por transplante cardiaco, infarto de miocardio, embolia,
apoplejla, trombaosis que Incluyen trombosis venosa, anginas que incluyen
angina inestable, Inflammacién coronaria por placas, Inflamacién Inducida por
bacterias incluyendo inflamacion inducida por Chlamydia, inflamacién inducida
por virus, e Inflamacién asociada con procedimientos quirirgicos como por
ejemplo Implante vascular incluyendo cirugla de bypass de arteria coronaria,
procedimientos de revascularizaclén que incluyen angioplastia, implantacion
de un Stent, endarterectomla, u otros procadimientos invasivos que incluyen
arterias, venas y capilares.

[0094] Las composiciones con dichas caracteristicas son (tiles en el
tratamiento de trastomos relacionados con la angiogénesis en un sujeto, por

elemplo para Inhibir la anglogénesis de un tumor. Dichas composiciones son
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(iles en el tratamiento de neoplasias, que Incluyen metéastasis; condiciones
oftalmolégicas como por ejemplo rechazo de implante de comea,
neovascularizaciéon ocular, neovascularizacién de la retina que incluye
neovascularizacién posterior a heridas o Infecclén, retinopatia dlabética,
degeneraciébn macular, fibroplasia retrolental y glaucoma neovascular;
enfermedades ulcerativas como por ejemplo Glcera gastrica; condiciones
patolégicas pero no malignas, como por alemplo hemanglomas, que incluyen
hemagiomas infantiles, angiofibroma de la nasofaringe y necrosis avascular
del hueso; y trastomos del sistema reproductor femenino como por ejemplo
endometriosis.

[0095] Las composiciones con dichas caracter(sticas son (tiles en la
prevencién y tratamiento de tumores benignos y malignos y neoplasia que
incluyen céncer, como por ejemplo céncer colomectal, cancer del cerebro,
cancer de huesos, neoplasia derivada de células epiteliales (carcinoma
epitelial) como por ejemplo carcinoma de célula basal, adenocarcinoma,
cancer gastrointestinal como por ejemplo céncer de labios, cancer de boca,
céncer esoféigico, cancer de intestino delgado, céncer de estdbmago, céncer de
colon, cancer de higado, cancer de vejlga, cAncer de péncreas, céncer de
ovarios, cancer cervical, cancer de puimén, cancer de mamas, cancer de piel
como por ejemplo cénceres de células escamosas y de células basales,
cancer de prostata, carcinoma de células renales, y otros canceres conocidos
que sefectan las células epliteliales de todo el cuerpo. Las neoplasias para las
cuales se contempla que las composiciones de la invencién son (tiles en
particular son céncer gastrointestinal, eséfago de Barrett, caAncer hepético,
cancer de vejiga, cancer pancredtico, caAncer de ovarios, céncer de prdstata,
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céincer cervical, cAncer de pulmén, cancer de mamas y cancer de piel. Dichas
compaosiciones también se pueden utilizar para tratar las fibrosis que ocurren a
causa de la terapia por radiaciones. Dichas composiciones se pueden utilizar
para tratar sujetos con polipos adenomatosos, incluyendo aquellas con
poliposis adenomatosa familiar (FAP). Ademas, dichas composiciones se
pueden utllizar para impedir que se formen pélipos en pacientes en riesgo de
contraer FAP,

[0096] Las composiciones con dichas caracteristicas inhiben la
contraccién del masculo liso inducida por prostanoides inhiblendo la sintesis
de prostanoldes contréctiles y pér lo tanto se puede utilizar en el tratamiento
de dismenorrea, trabajo de parto prematuro, asma y trastomos relacionados
con eosindfilos. Las mismas también se pueden utilizar para disminuir la
pérdida 6sea, en particular en mujeres postmenopéusicas (es decir, para el
tratamiento de osteoporosis), y para el fratamlento de glaucoma.

[0087] Los usos praferidos para las composiciones de la Invencién son
el tratamiento de artritis reumatoide y osteoariritis, para gestion del dolor en
general (en particular dolor posterior a cirugla oral, dolor posterior a cirugia
general, dolor posterior a cirugla ortopédica, y exacerbaclones agudas de la
osteocartritis), para el tratamiento de la enfermedad de Alzhelmer, y para
quimioprevencion del cancer de colon.

[0098] En el tratamiento de la artritis reumatolde o de la osteoartritis se
pueden utilizar las composiciones de la Invencion para proveer una
dosificacién diaria de celecoxib de entre aproximadamente 50mg vy
aproximadamente 1000mg, preferiblemente entre aproximadamente 100mg y
aproximadamente 600mg, méas preferiblemente entre aproximadaments
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150mg y aproximadamente 500mg, ain mas preferiblemente entre
aproximadamente 175mg y aproximadamente 400mg, por ejemplo
aproximadamente 200mg. Cuando se administra en una composicién de la
invencion, en general es apropiada una dosis diaria de celecoxib de entre
aproximadamente 0,7 y aproximadamente 13mg/kg de peso corporal,
preferiblemente entre aproximadamente 1,3 y aproximadamente 8mg/kg de
peso corporal, méas preferiblemente entre aproximadamente 2 vy
aproximadamente 6,7mg/kg de peso corporal, y alin més preferiblemente
entre aproximadamente 2,3 y aproximadamente 5,3mg/kg de peso corporal,
por ejemplo de aproximadamente 2,7mg/kg de peso corporal. Dicha dosis
diaria se puede administrar en entre una y aproximadamente cuatro dosis por
dia, preferiblemente una o dos dosis por dia.

[0099] En el tratamiento de la enfermedad de Alzheimer o de cancer, se
pueden utilizar las composiciones de la Invencibn para proveer una
dosificacion diaria de celecoxib de entre aproximadamente 50mg y
aproximadamente 1000mg, preferiblemente entre aproximadamente 100mg y
aproximadamente 800mg, méas preferiblemente entre aproximadamente
150mg y aproximadamente 600mg, y alin mas preferiblemente entre
aproximadamente 175mg y aproximadamente 400mg, por ejemplo de
aproximadamente 400mg. Cuando se administra en una composicién de la
invencin, en general es apropiada una dosis diaria entre aproximadamente
0,7 y aproximadamente 13mg/kg de peso corporal, preferiblemente entre
aproximadamente 1,3 y aproximadamente 10,7mg/kg de peso corporal, mas
preferiblemente entre aproximadamente 2 y aproximadamente 8mg/kg de

peso corporal, y ain més preferiblemente enire aproximadamente 2,3 y
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aproximadamente 5,3mg/kg de peso corporal, por ejemplo de
aproximadamente 5,3mg/kg de peso corporal. La dosls dlaria se puede
administrar en entre una y aproximadamente cuairo dosis por dia,
preferiblemente en una o dos dosis por dia.

[00100] Para la gestidon del dolor se pueden utilizar las composiciones
de la invencién para proveer una dosificacién dlaria de celecoxib de entre
aproximadamente 50mg y aproximadamente 1000mg, preferiblemente entre
aproximadamente 100mg y aproximadamente 800mg, méas preferiblemente
enire aproximadamente 150mg y aproximadamente 500mg, y ain mas
preferiblemente entre aproximadamente 175mg y aproximadamente 400mg,
por elemplo, de aproximadamente 200mg. Cuando se administra en una
composicion de la Invencion, en general es apropiada una dosis diaria de
celecoxib de entre aproximadamente 0,7 y aproximadamente 13mg/kg de
peso corporal, preferiblemente entre aproximadamente 13 vy
aproximadamente 8mg/kg de peso corporal, més preferiblemente entre
aproximadamente 2 y aproximadamente 6,7mg/kg de peso corporal, y alin
méas preferiblemente entre aproximadamente 2,3 y aproximadaments
5,3mg/kg de peso corporal, por ejemplo de aproximadamente 2,7mg/kg de
peso corporal. La dosis diaria se puede administrar en entre una y
aproximadamente cuatro dosis por dia. Se prefiere la administracién a una
tasa de una unidad de dosificacién de 50mg cuatro veces por dla, una unidad
de dosificacién de 100mg o dos unidades de dosificacién de 50mg dos veces
al dla o una unidad de dosificacién de 200mg, dos unidades de dosificacién de
100mg o cuatro unidades de dosificacion de 50mg una vez al dia.

[00101] Para drogas inhibidoras selectivas de COX-2 diferentes del
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celecoxib, se puede seleccionar la dosis apropiada refiiéndose a la literatura
de patentes que se cité aqul anteriormente.

[00102] Ademéas de ser Gtlles para el tratamiento de humanos, las
composiciones de la invencién son Utiles para el tratamiento veterinario de
animales de compafila, animales exéticos, animales de granja, etcétera, en
particular de mamiferos. Mas en particular, las composiciones de la Invencién
son (tiles para el tratamiento de trastornos mediados por COX-2 en caballos,
perros y gatos.

{00103] La presente invencidn se dirige ademés a un métode
terapéutico para tratar una condicién o trastomo donde se Indica el tratamiento
con una droga inhibidora de COX-2, donde dicho método comprende la
administracién oral de una composiciébn de la invencién a un sujeto que la
necesita. El régimen de dosificacion para impedir, aliviar, 0 mejorar a
condiclén o trastorno comesponde preferiblemente a un tratamiento de una
vez dlaria o dos veces al dia, pero se puede modificar de acuerdo con varios
de factores. Dichos factores incluyen el tipo, edad, peso, sexo, dieta y la
condicién médica de! sujeto y la naturaleza y gravedad del trastomo. Por lo
tanto, el régimen de dosificaclén que se emplee en efecto puede variar
ampliamente y por io tanto se puede desviar de los regimenes de dosificacién
preferidos que se establecieron antes.

[00104] EI tratamiento Inicial puede comenzar con un régimen de
dosificacion segin se indicé anteriormente. En general, el tratamiento se
continGa segln sea necesario durante un perfodo de entre varias semanas y
varios meses o afios hasta que la condicion o el trastomo sean controlados o

eliminados. Para determinar ia efectividad de la terapia, los sujetos sometidos
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a tratamiento con una composicién de la invencién se pueden monitorear de
manera rutinaria mediante cualquiera de los métodas que se conocen bien en
el arte. El andlisis continuo de los datos de dichos monitoreos permite
modificar el régimen de tratamiento durante la terapia, de manera de
administrar la dosis 6ptimamente efectiva en cualquier punto del tiempo, y de
manera que se pueda determinar la duraclén de dicho tratamlento. De esa
manera, se pueden modificar racionalmente el régimen de tratamiento y el
calendario de dosificacién durante el transcurso de la terapla, para administrar
la menor cantidad de ia composicién que muestre una efectividad satisfactoria,
y para continuar la administracion solamente durante tanto ttempo como sea
necaesario para tratar con éxito la condicién o el trastomo.

[00105] Las presentes composiciones se pueden utilizar en terapias de
combinacidon con opioides y otros analgésicos, que incluyen analgésicos
narcéticos, antagonistas del receptor Mu, antagonistas del receptor Kappa,
analgésicos no narcéticos (es decir no adictivos), inhibidores de la absorcifn
de monoamina, agentes reguladores de adenosina, derlvados canabinoides,
antagonistas de la sustancia P, antagonistas del receptor de neuroquinina-1 y
bloqueadores de canal de sodio, entre otros. Las teraplas de combinacion que
se prefieren comprenden el uso de una compaosicion de la invencién con uno o
méas compuestos que se seleccionan entre el grupo que consiste en
acaclofenac, acemetacina, é&cldo e-acetamidocaproico, acetaminofeno,
acetaminosalol, acetanilida, &acido acetilsaliciico (aspirina), S-
adenosiimetionina, alclofenac, alfentanil, alilprodine, alminoprofeno, aloxiprin,
alfaprodine, bis(acetilsalicllato) de aluminio, amfenac, aminoclortenoxazina,
écido 3-amino-4-hidroxibutirico, 2-amino-4-picolina, aminoproplion,

o7
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aminopirina, amixetrina, salicilato de amonio, ampiroxicam, amtolmetin\ll
guadllo, anileridina, antipirina, salicilato de antipirina, antrafenina, apazona,
bendazac, benorilato, benoxaprofeno, benzpiperiion, bencidamina,
bencilmorfina, bermoprofeno, bezitramida, a-bisabolol, bromfenac, p-
bromoacsetanilida, acetato del &cido 5-bromosalicllico, bromosaligenina,
bucetin, acido bucléxico, bucolome, bufexamac, bumadizon, buprenorfina,
butacetin, butibufen, butofanol, acetilsalicilato de calcio, carbamazepina,
carbifeno, carprofeno, carsalam, clorobutanol, clortenoxazina, salicilato de
colina, cinchofen, cinmetacina, ciramadol, clidanac, clometacina, clonitazeno,
clonixin, clopirac, clove, codelna, metii bromuro de codeina, fosfato de
codelna, sulfato de codelna, cropropamida, crotetamida, desomorfina,
dexoxadrol, dextromoramida, dezocine, diampromide, diclofenac sddico,
difenamizol, difenplramida, diflunisal, dihidrocodeina, enol acetato de
dihidrocodeinona, dihldromorfina, acetilsalicilato de dihidroxialumino,
dimenoxadol, dimepheptanol, dimetiltiambuteno, butirato de dioxafetil,
dipipanona, diprocetiio, dipirona, ditazol, droxicam, emorfazona, &cido
enfenamico, epirizol, eptazocine, etersalate, etenzamida, eioheptazina,
etoxazeno, etiimetiltiambuteno, etimorfina, etodolac, etofenamato,
etonitazeno, eugenol, felbinac, fenbufen, acido fenclézico, fendosal,
fenoprofeno, fentanil, fentiazac, fepradinol, feprazona, floctafenina, écido
fiufenamico, flunoxaprofeno, fiuoresona, fiupirtina, fluprocuazona,
flurbiprofeno, fosfosal, acldo gentisico, glafenina, glucametacina, salicllato de
glicol, guayazuleno, hidrocodona, hidromorfona, hidroxipetiding, ibufenac,
ibuprofeno, ibuproxam, salicilato de imidazol, Indometacina, indoprofeno,

isofezolac, isoladol, isometadona, isonixin, isoxepac, isoxicam, cetobemidona,
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cetoprofeno, cetorolac, p-actofenetide, lefetamina, levorfano!, lofentanil,
lonazolac, lomoxicam, loxoprofeno, acetlisalicilato de lisina, acetilsalicilato de
magnesio, acido meclofenamico, &cido mefenamico, meperidina, meptazinol,
mesalamina, metazocine, clorhidrato de metazocine, metotrimeprazina, écldo
metiazinico, metofoline, metopon, mofebutazona, mofezolac, morazone,
morfina, clorhidrato de morfina, sulfato de morfina, salicilato de morfolina,
mirofina, nabumetone, nalbufina, salicilato de 1-naftilo, naproxeno, narceina,
nefopam, nicomorfina, nifenazona, écido niflumico, nimesulide, 5'-nitro-2'-
propoxiacetanilida, norlevorfanol, normetadona, normorfina, norpipanona,
olsalazina, opio, oxaceprol, oxametacina, oxaprozin, oxicodona, oximorfona,
oxifenbutazona, papaveretum, paranilina, parsaimide, pentazocina, perisoxal,
fenacetin, fenadoxona, fenazocine, clorhidrato de fenazopiridina, phenocoll,
fenoperidina, fenopirazona, acetilsalicilato de fenilo, fenilbutazona, salicilato de
fenilo, feniramidol, picetoprofeno, piminodine, pipebuzone, piperilona,
piprofeno, pirazolac, piritramida, piroxicam, pranoprofeno, proglumetacina,
proheptazina, promedol, propacstamol, propiram, propoxifeno, propifenazona,
procuazona, écido protizinico, ramifenazona, remifentanil, metilsulfato de
rAmazolio, salacetamida, salicina, salicilamida, acido o-salicilamida acético,
acido salicilsulfirico, salsalte, salverine, simetride, salicilato de sodio,
sufentanil, sulfasalazina, sulindac, superéxido dismutasa, suprofeno,
suxibuzone, ftalnifiumato, tenidap, tenoxicam, terofenamato, tetrandrine,
tiazolinobutazona, aclido tiaprofenoico, tiaramida, tilidina, tinoridina, Aacido
tolfenamico, tolmetin, tramadol, tropesin, viminol, xenbucin, ximoprofeno,
zaltoprofeno y zomepirac (véanse en The Merck Index. 12va Edicion (1996),
Therapeutic Category and Blological Activity index, las listas tituladas
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“Analgesic” [Analgésico], “Anti-inflammatory” [Antiinflamatorio] y “Antipyretic*
[Antipirético]").
[00106] Las terapias de combinacibn que se prefieren en particular

comprenden el uso de una composicion de la invencién con un compuesto
oploide, méas en paricular donde el compuesto opioide es codeina,
meperidina, morfina o un derivado de las mismas.

{00107] El compuesto que se va a administrar en combinacién con una
droga Inhibldora selectiva de COX-2 sa puede formular separado de la droga o
se pusde co-formular con la droga en una composicion de la Invencion. Si se
co-formula una droge inhibldora selectiva de COX-2 con una segunda droga,
por ejemplo una droga opioide, dicha segunda droga se puede formular en
una forma de liberacién inmediata, de efecto rapido, de liberacion sostenida o
de liberacién dual.

EJEMPLOS

[00108] Los siguientes ejemplos e dan solamente con el propésito de
servir como ilustracién y no se deben Interpretar como limitantes del alcance
de la presente invencién. Los ejemplos permitirAn comprender mejor la
Invencidn y percibir mejor sus ventajas.
Ejemplo 1

[00108] Se prepararon seis suspensiones de celecoxib que
comprendian los componentes que se muestran en la Tabla 1. Todos los
componentes se mezclaron, y las suspensiones se homogeneizaron durante 5
minutos utilizando un emulsionador Silverson Laboratory Mixer Emulsifier.

Tabla 1. Compaosicién (%) de las suspensiones de celecoxib S1-S6

L:omponanto $1 82 83 S4 85 | 86
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Celecoxib 2 2 2 2 2 2
Goma xéntica 05 | - loslos (05| -

LSIIica coloidal - lo5]|05 ] 10 20/ 10
Polisorbato 80 o5 | o5 | 05| 05| 05| 05
LSacelromsu 30 30 30 30 30 30

Acido citrico 1,31 [ 131 {131 [ 131|131 [ 1,31
Citratode sodio | 1,11 | 1,11 ] 1,11 [ 1,11 { 1,11 { 1,11

Tutti fruti 01 /101011 01| 0101

Benzoatodesodio] 02 | 02 | 02 | 02 | 02 | 02
Rojo FD&C #40 o1+ /0110101101 ] 01

c8.p.|csep. | cs.p. |cs.p.|cs.p. |csp.
ua
Pﬂ 100 | 100 | 100 | 100 | 100 | 100

Ejemplo 2

[00110] Se mantuvieron las suspensiones de celecoxib S1-S6 del
Ejemplo 1 a temperatura ambiente durante 24 horas antes del muestreo.
Luego se extrajo una muestra de 1,5ml de cada suspension y se centrifugaron
individuaimente a 15.800g durante 60 minutos 0 a 43.000g durante 10
minutos. Después de la centrifugacion, se extrajeron alicuotas de entre 0,1 y
0,5ml del sobrenadante de cada suspensién con una pipeta; cada allcuota se
diluyd Individualmente con metanol (desde 1:2 hasta 2:10) para precipitar la
goma xantica. Luego se centrifugaron las muestras diluidas a 15.800g durante
15 minutos. Se determind la concentracién de droga libre, que se muestra en
la Tabla 2, para las suspensiones S1 y S3-85 mediante un anélisis por
cromatografia liquida de alto rendimiento (HPLC) del sobrenadante diluido.

Tabla 2. Concentracién de droga libre (mg/ml) en suspensiones de celecoxib

Il
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81 y $3-§5.

Eusgensldn de celecoxib |Concentraclén de droga libre
|S1 0,311
S3 0,187

0,009
ES 0,010

[00111] Segin se muestra en la Tabla 2, las suspensiones de celecoxib
que comprendian didxido de silicio coloidal (S3-S5) tuvieron una pequefia
concentracién de droga libre en comparacién con la suspension de celecoxib
S1 que no comprendia diéxido de silicio coloidal. Dichos datos sugieren que
las drogas en suspensiones de celecoxib que comprenden diéxido de sllicio
coloidal son menos susceptibles a la degradacion quimica que las
suspensiones sin dibxido de siliclo coloidal.

Elemplo 3

[00112] Para estimar los efectos de diéxido de silicio coloidal sobre la
sedimentaciéon y la estabilidad fisica, se centrifugaron individualmente
alicuotas de 10ml de ias suspensiones de celecoxib $1-S3 a tres diferentes
velocidades. Se cuantificaron los volimenes de sedimento obtenidos en varios
puntos de tiempo durante la centrifugacion (Figs. 1-3). Como se muestra en la
Fig. 1, después de centrifugar a 1500 RPM duranta 5, 15 y 30 minutos, la
suspension de celecoxib S2 (que comprendia diéxido de silicio coloidal pero
no comprendia goma xantica) dio un volumen de sedimento de 0,0375ml,
mientras que no se observé sedimento en los reciplentes que contenlan las
suspensiones de celecoxib S1 (con goma xantica pero sin diéxido de silicio
coloidal) y 83 (con goma xéntica y dibxido de silicio coloidal).
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[00113] Segun se muestra en la Fig. 2, la suspension de celecoxib S1
mostré un mayor volumen de sedimento que la suspensién de celecoxib S3
después de centrifugarias a 2500 RPM durante 30, 60 y 90 minutos. Ademas,
segun se muestra en la Fig. 3, la centrifugacion a 3.000 RPM durante 5, 10 y
20 minutos de las suspensiones de celecoxib S1 y S2 produjo un mayor
volumen de sedimento que la centrifugacién de la suspensién de celecaxib S3
enlas mismas' condiclones.

[00114] Dichos datos indican que la presencla de goma xéntica y
diéxido de silicio coloidal juntos aumenta mucho las propiedades anti-
gsedimentacion de las suspensiones de celacoxlb en comparacién con las
suspensiones que comprenden tanto goma xantica como diéxido de silicio
coloidal solos. Dicho efecto antl-sedimentacién indica un aumento de Ila
estabilidad fisica de la suspensién de celecoxib.

Ejemplo 4

[00115]) Se determiné la reologla de las suspensiones de celecoxib S1-
S4 y S8 de acuerdo con el Ensayo 1 que se describié anteriormente. En la
Tabla 3 se muestran las viscosidades dindamicas que se obtuvieron, medidas a
2 seg™, y el limite de fluencla.

Tabla 3. Reologla de las suspsnsiones de celecoxib S1-S4 y S6.

uspensién Viscosidad dinémica Limite de
de Celecoxib (Pars) fluencla
{a velocidad de corte de 2 seg™)|  (Pa)
s1 3,21 53
52 0,08 0,14
lsa 3,58 6.2

h?
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k“ 5,49 8,5

ES 0,13 0,16
[00116]) Seglin se muestra en la Tabla 3, la presencla de goma xantica

y diéxido de silicio cololdal juntos (suspensiones de celecoxib S3 y S4) tuvo un
efecto sinergético sobre el limite de fluencia en comparacién con la
suspension de celecoxib con didxido de silicio coloidal pero sin goma xéntica
(S2 y S6) y con la suspensién de celecoxib con goma xantica pero sin diéxido
de silicio coloidal (S1). Dicho aumento del limite de fluencla indica la presencia
de una resistencla a fluir relativamente alta a bajos esfuerzos, por ejemplo
ante los esfuerzos gravitacionales que actGan en la sedimentacion de las
particulas. A pesar del alto limite de fluencia que mostraron las suspensiones
de celecoxib S3 y S4, las viscosidades dinamicas, medidas a una velocidad de
corte de 2 seg™!, fueron atn relativamente bajas, Indicando una buena fluidez
de las suspensiones después de alcanzar el limite de fluencia. Dichos datos
indican que las suspensiones de celecoxib S3 y S4 son espesas en reposo
pero fluidas luego de una agitacion moderada. Dicho aumento de la viscosidad
en reposo dar& como resultado un aumento de la establlidad fisica.
Ejemplo 5

[00117] Se prepararon cinco suspensiones de celecoxib, S7- $11, con
los componentes que se muestran en la Tabla 4. Se mezclaron todos los
componentes, y las suspensiones se homogeneizaron durante 5 minutos
utilizando un emulsionador Silverson Laboratory Mixer Emuisifier.
Tabla 4. Composicién (%) de las suspenslones de celecoxib S7-811.
Componente 87 S8 89 | §10 | 81

1y
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Celecaxib 2 | 2| 2| 2|2
(Goma xéntica 0,5 d.1 0,1 0,2 0,5
Slice coloidal 05 | 05| - | 05| 05
Polisorbato 80 0,25 | 0,25 | 0,25 | 0,25 | 0,25
\Sacarosa 3825| 30 | 30 | 30 | 30
Acido cltrico 1,31 | 1,31 | 1,31 | 1,31 [ 1,31
Citrato de sodio 1,11 ] 1,11 [ 1,41 ] 1,11 | 1,41
Tutti fruti 005| 01 | 01 [ 01| 01
Benzoato de sodio 02 |02 | 02|02 02
Rojo FD&C #40 0,015 | 0,015 | 0,015 | 0,015 | 0,015
BSolucion de sorbitol al 70% | 45 - - - -

c.8.p. | c.8.p. | c.8.p. | c.8.p. | C.8.p.
Pgua 100_| 100 [ 100 | 100 | 100
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Ejemplo 6

$11 de acuerdo con el Ensayo 1 que se describi6é anteriormente. En la Tabla 5

se muestran las viscosidades dinamicas, medidas a 2 seg™, y el l(mite de

[00118] Se determiné la reclogla de las suspensiones de celecoxib S7-

fluencia.
Tabla 5. Reologia de las suspensiones de celecoxib S7-811.
| uspensién de Viscosidad dindmica Limite de fluencla
Etlocoxlb (Pas) (Pa)
| (a velocldad de corte de 2 seg™)
!ST 22,04 19
lSB 0,612 0,75
!59 0,184 0,18

n§



WO 03/013473 PCT/US02/24746
E10 0,855 1,2
g1 1 3,566 59

[00119] Segin se muestra en la Tabla 5, la presencia de una cantidad
muy pequefia de goma xantica (0,2% o menos) en las suspensiones de
celecoxib S8, S9 y S10 fue insuficiente para conferir una establlidad fisica
apropiada y caracteristicas tixotropicas a las suspensiones, ain si habla
didxido de silicio presente (S8 y S10). En contraste, un 0,5% de goma xantica
confilé caracteristicas reolbgicas apropladas a la suspension de celecoxib
S11. Los resultados para la suspensiéon de celecoxib S7 sugieren que altas
concentraciones de azdcar en las composiciones de la invencion aumentan
mucho tanto el Iimite de fluencia como la viscosidad dinamica, de tal manera
que la suspensién no se puede verter facimente alin después de una
agitacién suave.

[00120] Todas las referencias que se citan en la presente memoria
descriptiva se incorporan aqui como referencia. La exposicion de las
referencias que se hace aqul es solamente para resumir lo que afirman sus
autores y no se admite que ninguna referencia constituya arte anterior
relevante con respecto a la posibilidad de patentar la presente. Los inventores
se reservan el derecho a objetar ia precisiéon y pertinencia de las referenclas

que se citan.

e
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REIVINDICACIONES

1. Una composicién farmacéutica que comprende una droga de bala
solubilidad en agua para administrar en forma oral y un vehicuio liquido
acuoso que comprende (a) un agente humectante aceptable para uso
farmacéutico, (b) un agente espesante tixotrdpico aceptable para uso
farmacéutico, y (c) un agente de suspension inorgédnico aceptable para uso
farmacéutico.

2. La compaosicion de la reivindicacibn 1 donde se suspende en el
vehiculo por lo menos una porcién sustancial de la droga en forma particulada
para formar una suspension y donde el agente humectante, el agents
espesante y agente de suspension estan presentes en cantidades totales y
relativas tales que la suspension es tixotropica, sustanciaimente desfloculada,
y que es fisicamente estable de manera sustancial.

3. La composicién de la relvindicacidon 1 donde la droga esta presente
en una cantidad total efectiva para uso terapéutico y/o para la profilaxis.

4. La composicién de la reivindicacién 1 donde la droga es una droga
inhibidora selectiva de ciclooxigenasa-2 de baja solubilidad en agua.

5. La composicién de la reivindicacion 4 donde la droga inhibidora

selectiva de ciclooxigenasa-2 es un compuesto de férmula:

/O/Y\z

) y
P\ I
" X

R*

donde R® es un grupo metilo o amino, R* es hidrégeno o un grupo

N
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alquilo C14 o alcaxi, X es N o CR® donde R°® es hidrégeno o haldgeno, e Y y Z
son independientements atomos de carbono o de nitrdgeno que definen
atomos adyacentes de un anillo de entre cinco y seis miembros que no esta
sustituido o estd sustituido en una o més posiciones con grupos oxo, halo,
metilo o halometilo.

6. La composicién de la reivindicacién 5 donde el anillo de entra cinco y
seis miembros se selecciona entre el grupo que consisie en anillos
ciclopentenona, furanona, metilpirazol, isoxazol y piridina que no estan
sustituidos en mas de una posicion.

7. La composlcién de la reivindicacion 4 donde la droga inhibidora
selectiva de ciclooxigenasa-2 se selecclona entre el grupo que consiste en
celecoxib, deracoxib, valdecoxib, rofecoxib, etoricoxib, 2-(3,5-difluorofenil)-3-
[4-(metilsulfonil ffenil]-2-ciclopenten-1-ona y écido (S)-8.8-dicloro-2-
(trifluorometil)-2H-1-benzopiran-3-carboxllico.

8. La composicion de la relvindicacién 4 donde la droga Inhibidora
selectiva de ciclooxigenasa-2 es celecoxib.

9. La composicion de la relvindicacion 1 donde la droga estd presente
en una cantidad entre aproximadamente 0,01% y aproximadamente 15% del
peso total de la composicion.

10. La composicion de la relvindicacidon 1 donde la droga esta presente
en una cantidad entre aproximadamente 0,01% y aproximadamente 5% del
peso total de la composicion.

11. La composicidn de la reivindicaclén 1 donde el agente humectante
se salecciona enire el grupo que consiste en compuestos de amonio

cuatemario, dioctilsulfosuccinato s6dico, éteres alquilfeniticos de polioxietileno,
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poloxdmeros, glicéridos de polioxietileno acido graso y aceites, éteres
alquilicos de polioxietileno, ésteres de &ciio graso polloxietileno, ésteres de
sorbitan polioxietileno, ésteres de acido graso y propilenglicol, laurilsulfato de
sodio, écidos grasos y sales de los mismos, ésteres de glicerilo y acido graso,
ésteres de sorbitan, tiloxapol y mezclas de los mismos.

12. La composicidon de la reivindicacion 1 donde el agente humectante
se selecciona entre el grupo que consiste en cloruro de benzalconio, cloruro
de bencetonio, cloruro de cetilpiridinio, dioctilsulfosuccinato sddico, nonoxinol
9, nonoxinol 10, octoxinol 9, polioxietieno 8 mono- y 'dl-glioéridos
caprilicos/cépricos, polioxetlieno 35 aceite de castor, éter cetoestearilico de
polloxietileno 20, polioxietileano 40 aceite de castor hidrogenado, éter olellico
de polioxietileno 10, estearato de polioxietileno 40, polisorbato 20, polisorbato
40, polisorbato 60, polisorbato 80, laurato de propllenglicol, laurilsulfato de
sodio, monolaurato de sorbitan, monooleato de sorbitan, monopalmitato de
sorbitan, monoestearato de sorbitan, tiloxapol y combinaciones de los mismos.

13. La composicién de la reivindicacion 1 donde el agente humectante
es polisorbato 80.

14. La composicion de la reivindicacién 1 donde el agente humectante
esta presente en una cantidad entre aproximadaments 0,01% vy
aproximadamente 2% en peso.

15. La composicion de la reivindicacién 1 donde el agente humectante
esta presente en una cantidad entre aproximadamente 0,25% vy
aproximadamente 0,75% en peso.

18. La composicién de la reivindicacién 1 donde el agente espesante

tixotrépico es un polimero celuldsico.
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17. La composicién de la reivindicaciéon 18 donde el agente espesante
tixotropico se selecciona entre el grupo que consiste en metilcelulosa, celulosa
microcristalina, polivinilpirrolidona, e hidroxipropilmetilcelulosa.

18. La composicién de la reivindicacién 1 donde el agente espesante
tixotrépico es una gorna de polisacéridos.

19. La composicion de la reivindicaclon 18 donde la goma de
polisacarido se selecciona entre el grupo que consiste en gomas xantica, guar,
de acacia, y tragacanto.

20. La composicién de la reivindicacién 18 donde la goma de
polisacérido es goma xéntica.

21. La composicién de la relvindicacién 1 donde el agente espesante
tixotrépico esta presente en una cantidad entre aproximadamente 0,25% vy
aproximadamente 2% en peso.

22. La composicién de la reivindicacién 1 donde el agente espesante
tixotrépico est4 presents en una cantidad entre aproximadamente 0,4% y
aproximadamente 2% en peso.

23. La composicion de la reivindicaclon 1 donde el agente de
suspeansidn Inorgénico se selecciona entre el grupo que consiste en didxido de
silicio coloidal, bentonita y caolin.

24. La composicibn de la reivindicacion 1 donde el agente de
suspension inorgénico es didxido de siliclo cololdal.

25. La composiclén de la reivindicacién 24 donde el didxido de silicio
coloidal tiene un érea superficlal especifica entre aproximadamente 50 y
aproximadamente 400m%g.

26. La composiclon de la reivindicacién 24 donde el didxido de sllicio

¥
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coloidal tiene un &rea superficial especifica entre aproximadamente 150 y
aproximadamente 400m?/g.

27. La composicidn de la reivindicacién 24 donde el didxido de silicio
coloidal tiene un promedio ponderado de didmetros de pariicula entre
aproximadamente 7 y aproximadamente 40nm.

28. La composicién de la relvindicacion 24 donde el didxido de siliclo
coloidal tiene un promedio ponderado de diamefros de particula entre
aproximadamente 10 y aproximadamente 25nm.

29. La composicibn de la reivindicacibn 1 donde el agenie de
suspension inorgéanico esta presente en una cantidad entre aproximadamente
0,01% y aproximadamente 3% en peso.

30. La composicién de la relvindicacion 24 donde el agente de
suspension Inorgénico esta presente en una cantidad entre aproximadamente
0,25% y aproximadamente 1% en peso.

31. La composiclén de la reivindicaclén 1 donde el agente espesante
tixotropico y el agente de suspension inorganico estdn presentes en una
proporcién en peso entre aproximadamente 10:;1 y aproximadaments 1:10.

32. La composicion de la relvindicaclon 1 donde el agente espesante
tixotropico y el agente de suspension inorgénico estan presentes en una
proporcion en peso entre aproximadamente 2:1 y aproximadamente 1:2,

33. La composicién de la reivindicacién 1 donde aproximadamente
entre un 75% y el 100% de la droga esta suspendida en forma de particulado.

34. La composicion de la relvindicacién 1 donde sustanciaiments toda
la droga esta suspendida en forma de particulado.

35. La composicién de la reivindicacibn 1 donde menos de

\
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aproximadamente un 25% de la droga esta disuelta y/o solubilizada. Y],

36. La composicibn de la reivindicacién 1 donde sustancialmente
ninguna porcién de la droga esté disuelta ni solubilizada.

37. La composicién de la reivindicacién 1 la cual, cuando se analiza de
acuerdo con el Ensayo 1, tiene una viscosidad méxima entre
aproximadamente 5 y aproximadamente 50 Pa+s y una viscosidad dindmica
medida a 2 seg™ de entre aproximadamente 0,3 y aproximadamente 20 Pass.

38. La composicién de la reivindicacién 1 la cual, cuando se analiza de
acuerdo con el Ensayo 1, tiene una viscosidad méxima entre
aproximadamente 5 y aproximadamente 25 Pa-s y una viscosidad dindmica
medida a 2 seg™ de entre aproximadaments 0,5 y aproximadamente 7 Pa-s.

39. Un método para aumentar la establlidad fisica de una composicién
farmacéutica de una droga de baja solubilidad en agua, donde dicho método
comprende agregar a la composicidn un agente tixotrépico aceptable para uso
farmacéutico y un agente de suspension inorganico aceptable para uso
farmacéutico en cantidades que actiian en forma sinergética para aumentar la
estabilidad fisica de la compasicion.

40. El método de la reivindicacion 39 donde la composicién comprende
ademas un agente humectante.

41. El método de la relvindicacién 40 donde una porcién sustancial de
la droga se suspende en forma particulada en el vehlculo para formar una
suspension.

42, El método de la reivindicacién 41 donde la composicion esta
sustancialmente desfloculada.

43. El método de la relvindicacién 39 donde el agente espesante
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tixotrépico es un polimero celulésico.

44, El método de la reivindicacibn 43 donde el agente espesante
tixotrépico se selecciona entre el grupo que consliste en metilcelulosa, celulosa
microcristalina, polivinilpirrolidona, e hidroxipropilmetilcelulosa.

45. El método de la reivindicacibn 39 donde el agente espesante
tixotrépico es una goma de polisacéridos.

48. El método de la reivindicacién 45 donde la goma de polisacérido se
selecciona entre el grupo que consiste en gomas xantica, guar, de acacia, y
tragacanto.

47. El método de la reivindicacién 45 donde la goma de polisacérido es
goma xantica.

48. El método de la reivindicacion 39 donde el agente espesante
tixotrbpico estd presente en una cantidad entre aproximadamente 0,25% y
aproximadamente 2% en peso.

49. E! mélodo de la reivindicacién 39 donde el agente espesante
tixotropico estd presente en una cantidad entre aproximadamente 0,4% vy
aproximadamente 2% en peso.

80. El método de la reivindicacién 39 donde el agente de suspension
inorgénico se selecciona enfre el grupo que consiste en didxido de silicio
coloidal, bentonita y caolin.

51. El método de la reivindicacién 39 donde el agente de suspension
inorganico es didxido de silicio coloidal.

52. El método de la relvindicacién 51 donde el diéxido de silicio coloidal
tiene un a&rea superficial espacifica entre aproximadaments 50 y

aproximadamente 400m?%g.
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53. El método de la reivindicaclén 51 donde el diéxido de silicio coloidal \@\‘t
tiene un é&rea superficial especifica entre aproximadamente 150 vy
aproximadamente 400m?¥g.

54. El método de la reivindicacién 51 donde el didxido de silicio coloidal
tiene un promedio ponderado de diadmetros de particula entre
aproximadamente 7 y aproximadamente 40nm.

55. El método de Ia reivindicacion 51 donde el didxido de silicio cololdal
tiene un promedio ponderadoc de diametros de particula entre
aproximadamente 10 y aproximadamente 25nm.

56. El método de la reivindicacién 39 donde el agente de suspension
inorganico aest4d presente en una cantidad entre aproximadamente 0,01% y
aproximadamente 3% en peso.

57. El método de la reivindicacion 56 donde el agente de suspensién
inorgdéinico esthd presente en una cantidad entre aproximadamente 0,25% y
aproximadamente 1% en peso.

58. El método de la reivindicacién 39 donde el agente espesante
tixotrépico y el agente de suspension Inorgénico estan presentes en una
proporcidn en peso entre aproximadamente 10:1 y aproximadamente 1:10.,

59. El método de la reivindicacién 39 donde el agente espesante
tixotrépico y el agente de suspensién inorgénico estan presentes en una
proporcién en peso entre aproximadamente 2:1 y aproximadamente 1:2,

60. El método de la reivindicacién 40 donde el agente humectante se
selecciona entre el grupo que consiste en compuestos de amonio cuaternario,
dioctilsulfosuccinato sddico, éteres alquilfenilicos de polioxietiieno,
poloxameros, glicéridos de polioxietiieno acido graso y aceltes, éteres
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alquilicos de polloxietileno, ésteres de écido graso polioxletileno, ésteres de
sorbitan palioxietileno, ésteres de acido graso y propilenglicol, laurilsulfato de
sodio, acldos grasos y sales de los mismos, ésteres de glicerilo y acido graso,
ésteres de sorbitan, tiloxapol y mezclas de los mismos

61. El método de la reivindicacién 40 donde el agente humectante se
selecciona entre el grupo que consiste en cloruro de benzalconio, cloruro de
bencetonio, cloruro de cetlipiridinio, dioctilsulfosuccinato sédico, nonoxinol 9,
nonoxinol 10, octoxinol 9, polioxietileno 8 mono- y di-glicéridos
caprilicos/capricos, polioxetileno 35 aceite de castor, éter cetoestearllico de
polioxietileno 20, polioxietileno 40 aceite de castor hidrogenado, éter olellico
de polioxietlleno 10, estearato de polioxietileno 40, polisorbato 20, polisorbato
40, polisorbato 60, polisorbato 80, laurato de propilenglicol, laurilsulfato de
sodio, monolaurato de sorbitan, monooleato de sorbitan, monopaimitato de
sorbitan, monoestearato de sorbitan, tiloxapol y combinaciones de los mismos.

62. El método de la relvindicacion 40 donde el agente humectante es
polisorbato 80.

63. El método de |a reivindicacion 40 donde el agente humectante esta
presente en una cantidad entre aproximadamente 0,01% y aproximadamente
2% en peso.

64. El método de la reivindicacion 40 donde el agente humectante asta
presente en una cantidad entre aproximadamente 0,25% y aproximadamente
0,75% en peso.

65. El método de la reivindicacién 39 donde la droga ests presente en
una cantidad total efectiva para uso terapéutico y/o para la profilaxis.

86. El método de la reivindicaclén 39 donde la droga es una droga
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inhibldora selectiva de ciclooxigenasa-2 de baja solubilidad en agua. \

67. El método de la reivindicacién 68 donde la droga inhibidora

selectiva de ciclooxigenasa-2 es un compuesto de formula:

x| X
R

donde R® es un grupo metilo o amino, R* es hidrdgeno o un grupo
alquilo C14 0 alcoxi, X es N o CR® donde R® es hidrégeno o halégeno, e Y y Z
son Independientemente atomos de carbono o nitrdgeno que definen Atomos
adyacentes de un anillo de entre cinco y seis miembros que no esta sustituido
o estd sustituido en una o méas posiciones con grupos oxc;. halo, metilo o
halometilo.

68. El método de la reivindicacién 67 donde el anillo de entre cinco y
seis miembros se selecciona entre el grupo que consiste en anilios
ciclopentenona, furanona, metilpirazol, isoxazol y piridina que no estin
sustituidos en méas de una posicién.

69. El método de la relvindicacion 68 donde la droga inhibidora
selecliva de ciclooxigenasa-2 se selecclona enfre el grupo que consisie en
celecoxib, deracoxib, valdecoxib, rofecoxib, storicoxib, 2-(3,5-diflucrofenil)-3-
[4-(metilsulfonil ffenil}-2ciclopenten-1-ona y acldo (S)-6,8-dicloro-2-
(trifluorometil)-2H-1-benzopiran-3-carboxilico.

70. El método de la relvindicacion 69 donde la droga inhibidora

selectiva de ciclooxigenasa-2 es celecoxib.

7
7___

N
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71. E! método de la relvindicacion 39 donde la droga esta presente en
una cantidad entre aproximadamente 0,01% y aproximadamente 15% del
peso total de la composicién.

72. El método de la reivindicacién 39 donde la droga esta presente en
una cantidad entre aproximadamente 0,01% y aproximadamente 5% del peso
total de la composicién.

73. El método de la reivindicacion 41 donde entre aproximadamente un
75% y el 100% de la droga esta suspendida en forma de particulado.

74. Ei método de la reivindicaclén 73 donde sustancialmente toda la
droga esta suspendida en forma de particulado.

75. El método de la relvindicacibn 39 donde menos de
aproximadamente un 25% de la droga est4 disusita y/o solubllizada.

76. ElI método de la reivindicacién 38 donde sustancialmente ninguna
porcién de la droga esté disuelta ni solubilizada.

77. El método de la reivindicacion 39 donde la composicién tiene una
viscosidad maxima entre aproximadamente 5 y aproximadamente 50 Pass y
una viscosidad dindmica medida a 2 seg™ entre aproximadaments 0,3 y
aproximadamente 20 Pa-s cuando se analiza de acuerdo con el Ensayo 1.

78. El método de la reivindicacién 39 donde la composicidn tiene una
viscosidad maxima entre aproximadamente 5 y aproximadaments 25 Pa-s y
una viscosidad dinamica medida a 2 seg” entre aproximadamente 0,5 y

aproximadamente 7 Pa-s cuando se anallza de acuerdo con el Ensayo 1.
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TRADUCCION
(Al ple): Formulario PCT/ISA/210 (segunda hoja) (Julio de 1992)
INFORME DE BUSQUEDA INTERNACIONAL
Solicitud Internacional N*: PCT/US 02/24746
A. Claslficaclén del objeto:

IPC7 AB1K9/10 AB1K31/415 AB1K31/635
Conforme a la Clasificacion Intemacional de Patentss (IPC) o a Ia clasificacion

nacional e IPC.

B: Campos Investigados:

Documentacién minima investigada (sistema de clasificacion seguido de
simbolos de claslificacién)
IPC7 A61K

Base de datos elecironica consultada durante la blsqueda internacional

{(nombre de la base de datos y, si fuera conveniente, términos de busqueda

utilizados)

EPO-internal, PAJ, WP| Data, CHEM ABS Data
C. DOCUMENTOS CONSIDERADOS PERTINENTES

Catogoria

Mencién del documento con Indicacion, si

fuera necesario, de las partes pertinentes

Pertinente a

reivindicacién N°

WO 983 20798 A (RIKER
LABORATORIES INC)
28 octubre 1893 (1993-10-28)

1-3,
8-12,14,
15,18,
19,23,
24,31,
39-42,
45-47,
50,51,
56-58,
60,61,
71,72

L%




74

pagina 2, linea 21 - linea

pégina 10; tabla 1
pagina 12; tabla 3

reivindicacién 1

Y

pagina 1, linea 5 - linea 8
pagina 2, linea 35 -pagina 3, linea 33

29

4-8,13,
16,17,

Se enumeran listados adicionales en

la continuacién del casillero C

Los miembros de la famlilia de
patentes estdn enumerados en el

anexo.

* Categorias especiales de los
documentos citados

‘A’ documento que define el estado
general de la técnica que no se
considera de especial relevancia

'E’ documento previo pero publicado
en coincidencla o con posterioridad a
la fecha de publicacién Intemacional.
‘L' documento que puede arrojar
dudas respecto de la o las
prioridades reivindicadas, 0 que se
cita para establecer la fecha de
publicacién de otra cita u otra razdn
especial (segln se Indica)

'O’ documento que se refiere a la
revelacion oral, uso, exhibicién u
otras formas

'P* documento publicado antes de la
fecha de presentacion internacional
pero después que la fecha de la
prioridad reivindicada

T' documento posterior publicado
después de |a fecha de presentacién
Internacional o fecha de prioridad y
que no representa un conflicto con la
solicltud pero que se cita para
comprender el principio o teoria
subyacente de la Invencién.

X' documento de espedial
relevancia; la invencién reivindicada
no puede considerarse novedosa ni
que comprende un paso inventivo si
el documetno se toma por sl salo

'Y' documento de especial
relevancia; la invencién reivindicada
no puede considerarse que
contenga un paso inventivo cuando
el documento se combina con uno o
més de dichos documentos, siendo
dicha combinacién obvia para para
un especialista.

'&" documento miembro de la misma
familia de patentes

Fecha de la finalizacion real de la
busqueda intemacional:
15 de octubre de 2002

Fecha de envio por cormeo del
informe de blsqueda intemacional:
28/10/2002

Nombre y direccién comercial de la
ISA

Oficlna Europea de Patentes (slgue
texto en otro idioma)

Funcionario autorizado: Von
Eggelkraut, S
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Pagina2de 5
(Al pie): Formulario PCT/ISA/210 (continuacién de la segunda hoja) (julio de
1992)

INFORME DE BUSQUEDA INTERNACIONAL.
C.{Continuacién) Documentos considerados relevantes

Categ Cita del documento, con Indicacion, cuando elevante a
pria lcomaespondse, de las partes relevantes Ja reiv. Nro.
21,22,
5-28,
3-36,
3,44,
2-55,
2-84,
6,73-786
US 5112 604 A 12 mayo 1992 (1992-05-12) citada
n la solicitud
X O 91 08734 A (ABBOTT LAB) 9-41,
7 junio 1991 (1891-06-27) 0,51,
0-63,
65,71-76

agina 1, parrafo 2

agina 3, linea 11,12

agina 3, Gitimo parrafo -pagina 4, linea 10
agina 9; ejemplo 10

X [EP 0257 288 A (ORATECH PHARM DEV CORP) Eg-gg'

marzo 1988 (1988-03-02) 8 59

agina 1, llnea 4 - linea 8
agina 3, llnea 28 - linea 44
agina 5; ejemplo 3

Y 0O 00 32189 A (GAO DANCHEN ;SEARLE & -8,13,
O{US). MAZHARY AHMAD M (US); HLINAK 16,17,
NTHON) 1,22,
de Junio de 2000 (2000-08-08) 528

citada en la solicitud )
3-36,
3,44,
2-55,
2-84,
6,73-76
agina 47, linea 3-5
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agina 61, Iinea 7 - linea 9
A O 01 30342 A (CHEN YANG LING
ING;TRUSTEES OF SOUTHERN ILLINOIS {(US);
EE TONY) 3 de mayo de 2001 (2001-05-03)
agina 32, {inea 9 - linea 13
P.A O 02 05799 A (HASSAN FRED ;FORBES JAMES
(US); PHARMACIA CORP (US))
4 enero 2002 (2002-01-24)
agina 101, linea 8 -pagina 102, linea 6
pagina 113, llnea 10 -pagina 114, linea 17

Pégina3de 5
(Al pie): Formulario PCT/ISA/210 (continuacién de la primera hoja (1)) (julio de
1998)

INFORME DE BUSQUEDA INTERNACIONAL

Casillero |. Observaciones por imposibilidad de busqueda de determinadas
reivindicaciones (Continuacién del [tem 1 de la primera hoja)

El presente Informe de la Busqueda Internacional no fue realizado respecto de
determinadas reivindicaciones bajo el Articulo 17(2)(a) por las siguientes
causas:

2.Relv. Nros.: porque se relacionan con partes de la Sollcitud Intemacional que
no cumplen con los requisitos prestablecidos en una medida tal que no se
puede efactuar una blsqueda Intemacional significativa, concretamente: ver
INFORMACION ADICIONAL del formulario PCT/ISA/210

Péagina4de 5

INFORMACION ADICIONAL del formulario PCT/ISA/210

Continuacion del casillero 1.2

Las relvindicaciones actuales 1 y 39 se relacionan con una cantidad
extremadamente grande de compuestos posibles, caracterizados porque
tienen una baja solubilidad en agua. En efecto, las reivindicaciones

contienen tantas opclones que surge una falta de claridad segin se
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establece en ol Articulo 86 de PCT, en una medida tal que se haoe\ 7{
imposible una blisqueda significativa de las mismas. En consecuencia, la
bisqueda se ha efectuado para dichas partes de la solicltud que parecer
ser claras, especificamente de los compuestos definidos en las
reivindicaciones 4-8 y 66-70.

Se llama la atencién del solicitante sobre el hecho de que no es necesario
que las relvindicaciones, o ias partes de las reivindicaciones, relacionadas
con invenciones respecto de las cuales no se ha emitido un informe de la
bidsqueda internacional sean objeto de un examen preliminar intemacional
(Regla 66.1{(e) PCT). Se informa al solicitante que la politica de la OPE
cuando actia como Autoridad a Cargo del Examen Preliminar Internacional
normalmente es no efectuar un examen preliminar de un objeto que no
haya sido buscado. Este es asl sin tener en cuenta si las reivindicaclones
fueron modificadas despues de recibir el informe de la blsqueda o durante
cualquier procedimiento del Capltulo Il.

PaginaS5de 5 _

(Al pie): Formulario PCT/ISA/210 (anexo de familla de patentes) (jullo de 1992)
INFORME DE BUSQUEDA INTERNACIONAL

Informacién sobre mlembros de la familia de patentes.

Nro. de solicitud intemaclonal: PCT/EP 02/24748.

Documsento de |Fecha de |Miembros de la famlilla de|Fecha de
patente cltado en el publicacion patentas publicacién
Informe de blsqueda

WwO9320788 A  28-10-1993 Us 51126804 A 12-05-1892
AU 2307492 A 18-11-1993
EP 06837235 A1 08-02-1885
WO 8320798 A1 28-10-1983
WO 8108734 A  27-068-1991 AU 839004 B2 15-07-1883




EP 0257288

WO 0032189

WO 0130342
WO 0205789

A

A

A
A

02-03-1088

08-06-2000

03-05-2001
24-01-2002

58342080
2080501
0477289
90100441
802109
84710
4506216
94372
9108734
4684666
7567287
321187
0257288
63051325
748861
-1838100
104680
8908030
2319201
1288378
200000437
1049467
20000434
0100867
20003815
505762
341372
11082000
200002207
0032189
200002722
2298301
0130342
57564701
7580801
8286601
0205848
0205816
0205790
20021208267
2002035264
2002077328

18—07-1991\

14-12-1980
01-04-1992
16-11-1991
02-01-1891
26-05-1895
20-10-1892
08-02-1691
27-06-1991
04-08-1987
25-02-1988
20-02-1988
02-03-1968
04-03-1988
13-08-2002
18-06-2000
28-02-2001
28-11-2000
08-08-2000
21-03-2001
15-08-2001
08-11-2000
31-08-2000
28-03-2002
298-09-2000
28-08-2002
09-04-2001
12-03-2001
21-12-2000
08-06-2000
20-11-2000
08-05-2001
03-05-2001
30-01-2002
30-01-2002
30-01-2002
24-01-2002
24-01-2002
24-01-2002
12-09-2002
21-03-2002
20-06-2002




PATENT COOPERATION TREATY )
671¢s- °°0007/hn

INTERNATIONAL PRELIMINARY EXAMINING AUTHO
To: NOV 18 2003 CT \ ;’53’
Holland, Donald R. Wam
HARNESS, DICKEY & PIERCE P.L.C. MISSOUR
7700 Bonhomme Avenue, Sulte 400 NOTIFICATION OF TRANSMITTAL OF
St. Louts, Missouri 83105 THE INTERNATIONAL PRELIMINARY
ETATS-UNIS D’AMERIQUE EXAMINATION REPORT
(PCT Rule 71.1)
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communication fo all the elected Offices.
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The applicant must enter the national phase before each elected Office by performing certain acts (filing
translations and paying national fees) within 30 months from the priority date {or later In some Offices)
{Article 38(1)) (see also the reminder sent by the intemational Bureau with Form PCTABRQ01).

Where a translation of the intemational application must be fumished to an elected Office, that transiation
must contaln a translation of any annexas to the international prefiminary examination report. it la the
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The appiicant’s attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step
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.. Basls of the report
1. With regard to the slements of the intemational application (Replacement sheets which have been furnished to

the receiving Office in response fo an invitation under Article 14 are referred fo in this report as “originally fifed”
and are not annaxed to this report since they do not contain amendments (Rules 70.16 and 70.17)): 'b’

Claims, Numbers
1-90 recsived on 19.08.2003 with letter of 19.08.2003

2. With regard to the language, all the elements marked above were avallable or fumnished to this Authority in the
language in which the intemational application was filed, uniees otherwise indicated under this item.

These slemants were available or fumished to this Authority in the following language: |, which is:

O the language of a translation fumnished for the pusposes of the intemational search (under Rule 23.1(b)).
0O the language of publication of the intemational application (under Rule 48.3(b)).
O the language of a translation fumished for the purposes of intemational preliminary examination (under

Rule 55.2 andbr 55.3). i _
3. With to any nucleotide andor amino acld sequence disclosed In the intemational application, the
inte preliminary examination was canied out on the basis of the sequence listing:

contained In the Intemational application in written form.

filed together with the Intemational application in computer readable form.
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority In computsr readable form.

The statement that the subsequently fumished written sequence Bsting does not go beyond the disclosure
in the intemnational application as filed has been furnished.

The statement that the information recorded in computer readable form is identical to the written sequence
listing has basn fumished.

4. The amendments have resulted in the cancellation of:

the description, pages:
the claims, Nos.:
the drawings, sheets:

This report has been estabiished as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as flled (Rule 70.2(c)).

(Myr;pkmmdwmmmmmmmmm under ifern 1 and annexed to this

O OoogQooano

B OO0

see separute sheet
8. Additional observations, if nacessary:

IH. Non-establishment of opinion with regard to noveity, inventive step and industrial applicabliity




127

INTERNATIONAL PRELIMINARY

EXAMINATION REPORT Intemational application No. PCTAJS02/24

AN

1. The questions whether the claimed invention appears to be noval, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined In respect of:

O
g

the entire intemational application,
claims Nos.
bacause:

the said intemational application, or the eald claime Nos. relate io the following subject matter which does
not require an Intemational preliminary examination (specify):

the description, claims or drawings (Indicate particular elements beiow) or sald clalme Nos. are so unclear
that no meaningful opinion could be formed (specify)

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

no Intemational search report has been established for the sald claims Nos. 1,39, as far as the search has
been resiricted fo those parts of the application which do appear to be clear, namely the compounds
specified in claims 4-8 and 68-70.

. A meaningful International prell examination cannot be carrled out due to the fallure of the nucleotide andbr

amino acid sequence listing to with the standard provided for in Annex C of the Administrative
Instructions:

O
a

the written form has not been fumished or doaes not comply with the Standard.
the computer readable form has not been fumished or does not comply with the Standard.

. Reasoned statament under Article 35(2) with regard to noveity, inventive step or industrial applicablity;

cliations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Claims  1-38,40-42,45-49,51-57,60-76,79-82,85,57-89
No: Claims  39,43,44,50,58,50, 77,78,83,84,88,80
Iinventive step (IS) Yes: Claims :13
16,17,20-22,25-30,32-38,48,49,52-55,62-85,67-70,73-78
No: Claims 14, 8-12, 14, 15, 18, 19, 23, 24, 31, 3947, 50, 51, 56-
61,68, 71, 72, 77-80
Industrial applicabifity (1A) Yes: Claims 1-80
No: Claims
2. Ciations and explanations
see separate sheet
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. RBelteml
Basls of the report

This report has been established as if the amendments of claims 37,38,77,78 had not
been made, since they have been considered to go beyond the disclosure as filed (Rule
70.2(c) PCT). Said claims are Interpreted as encompassing the Test | specified in the
description.

V. BaftemV
Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, inventive step or

industrial applicabliity; citations and explanations supporting such statement
1  Reference is made to the following documents:

Di: WO 9320798 A (RIKER LABORATORIES INC) 28 October 1993 (1993-10-28)
& US 5 112 604 A 12 May 1992 (1882-05-12) cited In the application

WO 91 08734 A (ABBOTT LAB) 27 June 1991 (1981-06-27)

EP-A-0 257 288 (ORATECH PHARM DEV CORP) 2 March 1988 (1988-03-02)
WO 00 32189 A (GAO DANCHEN ;SEARLE & CO (US); MAZHARY AHMAD'
M (US); HLINAK ANTHON) 8 June 2000 (2000-06-08) citsd in the application

2 NOVELTY (Ar.33(2) PCT)

2.1 D3 discloses a stable liquid syrup comprising buprofen in suspension, bentonite and
PVP (D3, page 28-44, page 5, example 3). The viscosity is claimed in the range of
3 to 3 Pa's. The terms “physically stable, thixotropic, orally deliverabie
phamaceutical composition® and “thixotropic amount® of an thixotroplc thickening
agent are not technical features in the sense that they do not provide a technical
difference over the teaching of D3. Furthermore D3 teaches that stabilizing agents
such as bentonite provide functions such as "aiding in dispersing and suspending the
ibuprofen particles and then forming a protective molecular or fine particle coat
around the suspended drug®. "Aiding in dispersing and suspending® being
encompassed by the term " physically stable. As bentonite Is a thixotropic agent.
Even if D3 does directly disclose the thixotropicity of the syrup and the absence of
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other distinguishing technical features, the presence of the thixotropic agent ba'mk
suggests that D3 falls within the scope of claims 39,43,44,50,58,59,

77,78,83,84,86,90.

2.2 The present application does not meet the requirements of Article 33(2) PCT
because the subject-metter of claims 39,43,44,50,58,59, 77,78,83,84,86,90 is not
new.

2.3 In view of the prior art cited, claims 1-38,40-42,45-49,51-57,60-76,79-82,85,87-89
appear to be novel and meet therefore the requirements of Art. 33(2) PCT.

3 INVENTIVE STEP (Art. 33(3) PCT)
3.1 Claims 39,43,44,50,58,59,77,78,83,84,86,90 are not new and therefore not inventive.

- 3.2 D1 discloses oral suspensions comprising a drug of low water solubility (D1,
theophylline, salicylsalicylic ackd), polysorbate, xanthan gum and sllicium dioxide (D1,
page 10, table 1; page 12, table 3). The suspensions are stable for a prolonged
period of time (D1, page 2, lines 21-28). The difference between the present
Invention and the prior art is the amount of thickening agent in the composition. In the
present invention an amount of at least 0.25 % of a thbotropic agent Is used whereas
D1 discloses 0.02 % -0.1 % in D1. The combination of xanthan gum and colloidal
dioxide being known and there ability to form thixotropic compositions being state of
the art knowledge, it is considered to be a matter of standard experimentation to
amrive at the desired viscosity by combining the specific compounds subsummarized
under the terms of "thixotropic thickening agent® and inorganic suspending agent® in
appropriate amounts. Consequently, claims 1-4, 9-12, 14, 15, 18, 19, 23, 24, 31,
39-42, 45-47, 50, 51, 56-58, 60, 61, 86, 71, 72,79-82,85,87-89 are not inventive
towards D1. The selection of specific compounds such as polysorbate 80, colloidal
silica of a specific surface area and xanthan gum is considered to be inventive.

3.3 Consequently, claims 1-4, 9-12, 14, 15, 18, 19, 23, 24, 31, 3947, 50, 51, 56- 61, 66,
71, 72 , 77-90 are not inventive (Art. 33(3) PCT).

3.4 Claims 5-8,13,16,17,20-22,25-30,32-38,48,49,52-55,62-85,67-70,73-76 ame
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4.1

4.2

considered to be inventive. ' N\

Certain defects

It is clear from the description of the present application that a wetting agent is
essential to the performance of the invention. Since independent claim 39 does not
contain this feature it does not meet the requirement following from Article 6 PCT
taken in combination with Rule 6.3 (b)(i),(il) PCT that any independent claim must
contain all the technicel features essential to the invention.

The claimed subject-matter of independent claims 1 and 39 is not adequate to
provide a solution to the underiying problem of the invention as stated in paragraphs
[0058] and [0067] of the present Invention. Said claims are merely a statemnent of the
problem stated in the deecription. As the solution to the problem lies in the selection
of abpmpriate excipients such as the wetling agent, the polysaccharide gum and the
active agent In an appropriate quantity, claims 1 and 39 lack of clarity and support
(Art. 6 PCT).

){7/
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WHAT IS CLADMED IS:

1. A physically stable, thixotropic, orally deliversble pharmaceutical
composition comprising & drug of low water solubility and an aqueous liquid
ﬁmmm(dlwymhwﬁum(b)u
WMWMWMhu
thixotropic amount of at least about 0.25%, and (c) s pharmaceutically
acceptable inorgmic suspending agent.

2. mmmﬁMIMnMuMmﬁmm
is suspended in particulate form in the vehicle to form a saspension thet is

3. The composition of Cinim 1 wherein the druy is present in sn amount of a2
lonst abort 0.01%.

4 The compogition of Claim 1 whexvin the drug is & sslsctive cyclooxypenase-2
inhibitory drug of low water solubility.

‘5. The componition of Claim 4 wherein ths selsctive cyclooxygenase-2
inhibitary drog is 8 compound of formnla

N

wbnll’inmﬁulwmimmk‘hmuncud_blwmny
group, X is N or CR? whers R i kiydrogen or baloges, end Y and Z ara

/58

indspendsutly csxbon or nitrogen atoms defining adjacent atoma of a five- to
six-membered ring that is vnsnbstituted or substitnted at one or mors positions

—WiTOX®, NI, Tety) or Balometiyl groups.
6. Ths composition of Clzim 5 wharein the five- to six-membered ring is selected

- from the group consisting of cyclopentenone, firanons, methylpyrszole,
isoxazole snd pyriding rings substitutad st 0 more thm one position.

39

- - § . m ST SN M A - E.
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25.  The composition of Claim 24 wherein the collcidal silicon dioxide has & \
Mwmmam lOblboutzsim.

29. mmﬂmofdmlwh-mhmm;whm
in xn amnount of sbout 0.01% to about 3%, by wuight.

- 30, The componition of Clatm 24 wherein the inorganic suspending sgent Is
mhnmﬁmm%bm1mb§wm

3l mmwc&mlm&mwm@mh
mw;w-:-MmauguudoofMlo'lbm
1:10,

3z mmam:mmwnﬁmammm
incrganic suspending sgest are present in & weight mtlo of about 2:1 to sbout
1 ._

33. - The cumposition of Clalm 1 whersin about 75% to 100% of the drug Is
swpanded iu particulats form.,

34. The composition of Clam 1 wherein about 85% to 100% of the drmg is
suspended in paxticulate fonm.

3S. The composition of Claim 1 whervin lsss than sbout 25% of the drug is
dissolved and/or solubilized.

36 mmodﬁmdqahlmuﬁpmm%nfﬁnmb

37. Ths composition of Claim 1 wherein the composition has s maximom

viscosity of about 5 to about 50 Pes3 and a dynamic viscosity messured st 2
sec™ of sbout 0.3 to sbout 20 Pess.

39, The composition of Ciskm 1 whereln the composition has a maximnin
viscogity of ebowt 5 to about 25 Paes and a dynamic viscosity measitred at 2
* soc of about 0.5 to sbout 7 Pe-s,

39, A miethod for incressing the plrysical stability of am aguecus, thizotropic
phmeaceuticsl composition of a drug of low water solubility, the method
comprising sdding to the composition a pharmsceutically scceptable
thixotropic thickening agent in @ thixotropic mpount of at lesst sbout 0.25%,
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lewmmwhm
which sct synergistically to increase physical stability of the commposition.

40.  The mothod of Cletm 39 wharcin the composition firther commpises & wetting
ageut.

41. Thamethod of Claim 40 wheyein s substimtisl portion of the drug is
suspended in particulate form in a vekicle to form s suspension.

42. Themethod of Claim 41 wherein the composition is substantislly

" deflocoulsted. '

43. Themethod of Cleim 39 wherein the thixotropic thickening agent is a

44,  The method of Claim 39 wharein the thixotropic thickening agws is selected
from the group consisting of methyicellulose, microcrystalline cellnloss,
polyvinylpynolidone, aad hydraxypropyl methycellulose.

45.  The motiod of Clxim 39 wherein the thixotropic Hiickering agent is a
polysaccharide gom,

46.  The method of Claim 45 whetein the polysaccharide gum is pelect=d fiom the
mmﬂnﬂn;dxﬂn.muldi.nﬂwm

47. The method of Clsim 45 whervin the polysaccharide gum is xanthen gom.

43,  The method of Claim 39 wharein ths fhixotropic thickeing sgent is jresent in
50 amownt of sbowt 0.25% o about 2%, by welght.

lnmunofmo.ll%tubommw“ﬂ
50. mwamssmummﬂw

from the group consisting of colloidal silicon dioxide, bentomite and ksolin.
51.  The method of Clsim 39 wherein the inorganic suspending sgent is colloidal
$2. mw&rcnanﬂmmmwﬂimdimhmwﬁe
surface area of sbout 50 fo about 400 m*/g.

53. Themethod of Claim 51 whmlhuollmdnlnhmd:md.hu a spacifie
gurfacs avea of about 150 to sbout 400 m e

43

— - . - GmmamE Emw = oa
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54, Themethod of Claim 51 wherein the colloidal silicon dioxide has & weipght
average particle dimmeter of about 7 to about 40 nm. .

55.  Themethod of Claim 51 whersin the colloidal silicon dicxide has s weight . ~\_
wveage petisle dixmeter of sbout 10t sbout 25 am.

56. Themethod of Claim 39 whersin the inorganic mspending agens is present in
au amount of sbout 0,01% to about 3%, by weipght.

57.  Themethod of Clsim 56 wherein the inorganic suspending ageut is present in
an emount of sbout 0.25% to about 1%, by weight.

53.  The method of Claim 39 wherein the thixotropic thickening spext and the
Mpﬁcw;wmmhlwidnr!ﬁonfmmzlwm
1:10.

59. Themethod of Claim 39 wherein the thixotropic trickening agent and the
_inorgenic suspending agent are present in ¢ weight rtio of sbout 2:1 to about
12 '

60. The method of Clatm 40 whervin the wetting agent is selected from the group
consisting of qust=rnary ammonium compounds, dioctyl sodiom
sulfosuccinats, polyoxystirylons alkylphenyl ethers, poloxsmers,
polyoxyethiylene fatty acid glycerides aud oils, polyoxyetirylons alkyl cthers,
polyoayctyleno faity acid ovtams, polyaxyctyicne sorbitan esters, propylens
giycol fatty acid esters, sodium luryl sulfute, fatty scids aud salty thereof,
glycaryl fulty acid estexs, sorbitsn esters, tyloxspol and mhixtures thereof.

61.  The method of Cleim 40 wherein ths wetting agent is solocted from the group

sBloxide, dioctyl sodium sullbsuccinats, noncxynol 9, nonoxynol 10,
octoxynol 9, polyoxysthylane § cxprylic/capric mono- and diglycerides,
polyoxysthylens 35 castor oil. polyoxyethylens 20 cotostearyl ether,
polyoxyethrylene 40 hydrogensted castor oil, polyoxyethylene 10 oleyl ether, -
polyoxyctitylene 40 stearats, polysorbate 20, polysurbate 40, polysarbate 60,
polysorbate 30, propylene glycol lsurats, sodium laaryl sulfate, sorbritan

62.  Themethod of Claim 40 wheroin the wetting sgent {s polysorbate 80.

ST SRR T U
BMENPERECEE

- P - am mm Am—- - - -



AG-159-2333 13:51 m.nmer.t PIERCE 314 726 @1

Y
63.  Themethod of Cluim 40 wherein the wetting agent is present in an emount of &

about 0.01% to sbout 2%, by weight

64. Tho method of Claim 40 wherein the wetting agent is preseat in an smount of
sbout 0.25% to sbout 0.73%, by weight.

65. Themsthod of Claim 39 wharein the drug is preseat in an amount of at Jeast

) sbout 0.01%, on a weight per wright besis, -
66. The method of Claim 39 wherein the drug is & sclcctive cyclooxypenase-2
inbibitory drug.
67. Themethod of Claim 66 wharein the selective cyclooxypeaase-2 inkibitary
drug is a compouad of formula
~
0
v
X

whare B is  methyl or smine group, R is ydrogen or & C.¢ alkyl or slkoxy
"group, X is N or CR® whare R’ is hydrogen or halogen, snd Y md Z wre
indepapndently cerbon or pitrogen stoms defining adjzosnt stoems of & five- to
six-membered ting that is unscbatituted or substituted st ane or more positions
with axo, halo, methyl or halomethy] groupa, '

68. Ths msthod of Clxim 67 whexein the five- to six-mamnbered ring is selected

ﬁmﬁ-mmdlﬂn;dmmmw
role R iirTings Sbaituivd & no mOrs than ons postion. -

69. Themethod of Claim 63 wherein the sslective vyclooxygenase-2 inhibitory
drug is gelected from the group consisting of celecoxib, deracoxid, valdecoxib,
* rofecoxib, stixicoxib, 2-(3,5-difnarophenyl)-3-[4-(methylsulinyfphenyl]}-2-
cwhpmh—l-mnd(ﬂ-ﬁ.l—dldﬂao—!-(mﬂumdm}m-l—bm )
3-carboxylio acid.

. 70. mm&mwmmmww
drag is celecoxib.

» Ll R " SRR - -
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71,

74.

75.

76.

78,

75.

The method of Cleim 39 wherein the drg iz prescut in zn smotst of sbout
0.01% to sbout 15%, by total weight of the compoaition.

The msthod of Clsim 39 wherein the drug is presect in un amount of sbot
0.01% 1o sbout 5%, by total weight of the componition.

The method of Claim 41 wherein about 75% t 100% of the drug is suspended
mprﬂnlmﬁm .

The method of Clsim 73 wherein sbout 85% to 100% of the dug is saspended
in paxticnlate form. )

The method of Clsim 39 wherein less than sbout 25% of the drug is dissolved
and/or solubilized.

The method of Clxim 39 wherein loss than sbout 10% of the drug is dissolved

and/or solubilized.

The method of Claim 39 wherein the composition hss 2 maxinmom viscosity of
about 5 to about SO Paes mnd & dynamic viacogity measured st 2 sec™ of sbout

0.3 to about 20 Pas3.

The method of Clajm 39 wherein ths composition hes 2 maximmm viscosity of
about 5 to about 25 Pass and & dynamic viscosity measured at 2 sec™ of sbout

0.5 to about 7 Poes.

The composition of Claim 1, wherein the drug of low water solubility has a
solubility in water, messured st 37°C, not greater than about 1 mgfml

80,

The composition of Claim 1, wherein the drug of low water solubility hes s
solubility in water, measured st 37°C, not grester than about 0.1 mg/ml

WQMMW

mhﬂ:mymm-uohbmwmmmmusmmmﬁm
about 1 mg/ml.

.. mm&ﬂmﬂ'ﬁ-ﬁmww

inhibitory drag bas a solubility in water, measnred at 37°C, not greater than
tbout 0.1 mg/ml

The method of Claim 39, wherein the drag of low weter solobility hes 2
solubility in water, measured st 37°C, not grester than sbout 1 mg/ml.

o EmE tMEEE we =
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‘0\

84. Thomethod of Claim 39, wherain the drag of low water solubility has a i \>\
" solubility in water, messured at 37°C, not greater than sbout 0,1 mg/ml. \
85. The composition of Claim 1 wherein the dmg is present in an amoont of no
more than about 90%, on & weight per weight basip.
86. The method of Claim 39 wherein the drug is present in an amount of no more
thum about 90%, on & weight per waight basis, .
§7.  The composition of Claim 1 wherein about 503 to 100% of the dng is
suspended in perticulate form. '
88.  Thecomposition of Claim 1 wherein less than about 5% of the dimg is
dixsolved end/or sohubilized. . .
89. ° The method of Claim 41 wherein about 50% to 100% of the drug is suspended
in pacticulats form. _
90. The method of Claim 39 wherein less then sbout 5% of the drug is dissolvid
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TRADUCCION

(Al pie): Formulario PCT/IPEA/416 (julio 1992)

TRATADO DE COOPERACION EN MATERIA DE PATENTES (PCT)
NOTIFICACION DE LA TRANSMISION DEL EXAMEN PRELIMINAR
INTERNACIONAL

(PCT Regla 71.1)

De: la Administracién encargada del examen preliminar internacional

A: Holland, Donald R. HARNESS, DICKEY & PIERCE P.L.C. 770 Bonhomme
Avenue, Sulte 400, St. Louls, Missouri 83105, Estados Unidos de América
Fecha de envio: 14/11/2003

Referencia del expediente del solicitante o del agente: 67845-000009.
NOTITICACION IMPORTANTE

Soliclitud intemaclonal N° PCT/US02/24746

Fecha de presentacién Internaclonal: 05/08/2002

Fecha de prioridad: 06/08/2001

Solicitante: PHARMACIA CORPORATION y otros

1. Por la presente se notifica al solicitante que la Adminlistracion Encargada del
Examen Preliminar envia junto con la presente el infoome del examen
preliminar intemacional y sus anexos, sl los hubiere, respecto de la solicitud

internacional.

2. Se envia a la Oficina Intemacional para que se informe a todas las Oficinas

seleccionadas.



3. A solicitud de cualquiera de las Oficinas seleccionadas, la Oficina
Internacional preparard una traducclén al inglés del informe (pero no de los

anexos) y enviaré dicha traduccién a las oficinas mencionadas.

4. Recordatorlo

El solicitante debe ingresar en la fase nacional ante cada Oficina seleccionada
efectuando diversos trémites (presentacién de traducciones y pago de tasas
nacionales) dentro de los 30 meses de la fecha de prioridad {0 més adelante en
algunas Oficinas) (Articulo 39 (1)) (véase también el recordatorio enviado por la
Oficina Internacional con el Formulario PCT/IB/301).

Cuando se debe presentar una traduccién de la solicitud Internaclonal a una
Oficina seleccionada, dicha traduccion debe contener una traduccién de todos
los anexos del informe del examen preliminar intemacional. Es responsabilidad
del solicitante preparar y suministrar dicha traduccién en forma directa a cada
Oficina respectiva.

Para obtener mas detalles sobre [os plazos y otros requisitos aplicables en las
Oficinas seleccionadas, véase el Volumen |l de la Gula del Solicitante de PCT.
Se llama la atencién del solicitante respecto del Articulo 33 (5) el cual provee
los criterios de novedad, actividad inventiva y aplicabilidad industrial descritos
en al Articulo 33(2) a (4) los cuales se establecen al solo efacto del examen
preliminar internacional y que “cualquier pais contratante puede aplicar criterios
adicionales o diferentes a los efectos de decidir si, en dicho Estado, las
Invenciones reivindicadas son patentables o no® (véase también el Articulo
27(5)). Dichos criterios adicionales se pueden relacionar, por ejemplo, con
excepciones a la patentabilidad, requisitos para permitir la revelacion, claridad,

y sustento de las reivindicaciones.

-



Nombre y direccién postal de la IPEA:

Oficina europea de patentes

P.B. 5818 Patentlaan 2 NL-2280 HV Rijswijk- Paises Bajos
(siguen datos de teléfono, télex y fax).

Funclonario autorizado: JANZING, M.

Tel: +31 70 340-4140

(Pégina siguiente)

(Pagina siguiente)

(Al pie): Formulario PCT/IPEA/409 (carétula) (enero de 1994)
TRATADO DE COOPERACION EN MATERIA DE PATENTES (PCT)
INFORME DE EXAMEN PRELIMINAR INTERNACIONAL

(PCT articulo 36 y Regla 70)

Referencia del expediente del solicitante o del agente: 6794S-000009.

Para realizar tramites posteriores: Ver la notificacién de transmisién del Informe
de Examen Preliminar Internacional (Formulario PCT/IPEA/416)

Publicacién Internaclonal N° PCT/US02/24746

Fecha de presentaclién intemaclonal: 05/08/2002

Fecha de prioridad: 06/08/2001

Clasificacién Internacional de patentes {IPC) o clasificacién naclonal e
IPC: AB1K9/10

Solicitante: PHARMACIA CORPORATION y otros

1. Este informe de examen preliminar internacional ha sido preparado por esta
Autoridad del examen preliminar Intemacional y es comunicado al solicitante de
acuerdo al articulo 386.

2. Este INFORME consta de un total de 6 hojas, incluyendo esta caratula.

5
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Este informe también incluye ANEXOS, es decir, paginas de la memoria, las
reivindicaciones y/o los dibujos que han sido madificado y que son la base de
este informe y/o péAginas que contienen rectificaciones roali-zadas ente esta
Autoridad (véase Regla 70.18 y Articulo 607 de las Instrucciones
Administrativas bajo el TCP).

Dichos anexos constan de un total de 7 paginas.

3. Este informe contiene indicaciones relativas a los siguientes puntos:

| -Fundamento del informe

Nl- No se emite un dictamen con respecto la novedad, actividad inventiva y
aplicaciéon industrial.

V- Declaracién justificada conforme al Articulo 68(2)(a)(il) con respecto a la
novedad, actividad inventiva y aplicabilidad industrial; citas y explicaciones que
apoyen tal declaracion.

Fecha de presentaclén de la solicltud: 7 de febrero de 2003.

Fecha de finallzacion de este Informe: 14/11/2003

Nombre y direccion postal de 1a IPEA:

Oficina europea de patentes

P.B. 5818 Patentlaan 2 NL-2280 HV Rijswijk- Palses Bajos

(siguen datos de teléfono, télex y fax).

Funcionario autorizado: VON EGGELKRAUT-GOTTA.

Tel: +31 70 3404732

(Adjuntos): N

(Al pie). Formulario PCT/IPEA/408 (julio 1998)

INFORME DE EXAMEN PRELIMINAR INTERNAGIONAL

Solicitud Intemacional N° PCT/US02/24746
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|. Base del informe \
1. Con respecto a los elementos de la solicitud intemacional (Las hojas de

reemplazo que han sido suministradas a la Oficina Receptora en respuesta a
una invitacién conforme al Articulo 14, se mencionan en este informe como
“conforme a su presentacion original® y no se anexan a este informe dado que
no contianen modificaciones (Reglas 70.16 y 70.17):

Relvindicaclones, N°:

1-90, recibido el 19/08/2003 con carta del 19/08/2003

2. Con respecto al Idioma, todos los elementos marcados precedentemente
fueron proporcionados a esta Autoridad en el Idioma en que se presentt la
solicitud intemacional, salvo indicacién en contrario en este item.(en blanco)

3. Con respecto a cualquier secuencla de nucleédtidos y/o aminodcidos
descripta en la solicitud intemacional, el examen preliminar intemacional se
llevé a cabo en base al listado de secuencias: {(en blanco).

4. Las modificaciones han ocasionado la anulacién de:

(en blanco)

5. El presente informe ha sido formulado como si no se hubiesen presentado
(algunas) de las modificaciones, que se ha considerado que iban mas alla de la
exposicion de la invencién tal como fue presentada, como se Indica en el
recuadro suplementario (Regla 70.2.c)).

(Cualquier hoja de reemplazo que contenga dichas modificaciones debe ser
mencionada bajo el punto 1 y adjuntarse a este informe)

ver hoja adicional

6. Observaciones adicionales, si son necesarias: (en blanco)

Ill. No se emite dictamen con respecto a la novedad, actividad Inventiva y



aplicabllidad Industrial.

1. Las preguntas sobre si la Invencidn reivindicada parece ser novedosa,
implicar actividad inventiva (no ser obvia) o ser aplicable para uso industrial no
han sido examinadas con respecto a:

No se ha efectuado la blsqueda internacional respecto de dichas
reivindicaciones Nros. 1,38, ya que la bisqueda se restringe a las partes de
la solicitud que son claras, es decir los compuestos de las reivindicaciones
4-8 y 66-70. 2. No se puede efectuar un examen preliminar internaclonal
gignificativo debido a que el listado de secuencias de nucledtidos ylo
aminoéacidos no cumple con las normas establecidas en el Anexo C de las
Instrucciones Administrativas: (en blanco)

V. Declaracién justificada conforme al Articulo 35(2) con respecto a
novedad, actlvidad Inventiva o aplicabllidad Industrial; citas y
explicaciones que sustentan esta declaraclén.

1. Declaracion

Novedad (N) Si: Relvindicaciones: 1-38,40-42,45-48,51-57,60-76,796-82,85,87-
89

No: Reivindicaciones 39,43,44,50,58,59,77,78,83,84,86,90

Actividad Inventiva: (IS) Si: Relvindicaciones: 5-8,13,16,17,20-22,25-30,32-
38,48,49,52-55,62-65,67-70,73-76

No: Reivindicaclones: 1-4,9-12,14,15,18,19,23,24,31,38-47,50,51,56-
61,66,71,72,77-90

Aplicablilidad industrial (IA): SI: Reivindicaclones 1-80

2. Citas y explicaciones: ver hoja adicional.

(Al pie): Formulario PCT/Hoja adicional/408 {(Hoja 1) (EPO abril 1997)
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Informe del examen preliminar Internaclonal — Hoja Adiclonal

Solicitud Intemacional N°® PCT/US02/24746

I. En relacién al Punto |

Base del Informe

Este informe ha sido efectuado como si las modificaciones a las
reivindicaciones 37,38,77,78 no se hubleran efectuado, ya que se ha
considerado que exceden la invencion tal como fuera presentada {(Regla
70.2(c) PCT). Dichas reivindicaciones se interpretan como abarcando la
Prueba | descrita en la memoria.

V. En relacién al Punto V

Declaraclén Justificada conforme a la Regla 66(a)(ll) con respecto a
novedad, actividad Inventiva o aplicabllidad Industrial; citas y
explicaclones que sustentan esta declaraclén.

1. Se hace referencia a los siguientes documentos:

D1: WO 83 20798 A(RIKER LABORATORIES INC) 28 de octubre de 1993
(1993-10-28) & US 5 112 604 A 12 de mayo de 1992 (1992-05-12) citada
en la solicitud

D2: WO 91 08734 A (ABBOTT LAB) 27 de junio de 1891 (1991-06-27)

D3: EP-A-0 257 288 (ORATECH PHARM DEV CORP) 2 de marzo de 1988
(1988-03-02)

D4: WO 00 32188 A (GAO DANCHEN ;SEARLE & CO (US); MAZHARY
AHMAD M (US); HLINAK ANTHON) 8 de junio de 2000 (2000-06-08) citada
en la solicitud

2 NOVEDAD (Art.33(2) PCT)

AN
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2.1 El D3 describe un jarabe liquido estable que comprende Ibuprofeno en
suspension, bentonita y PVP (D3, paginas 28-44; pagina 5, ejemplo 3). Se dice
que la viscosidad estd dentro del rango entre 1 y 3 Pass. Los términos
“fisicaments estable, tixotrépico, composicién farmacéutica para administrar en
forma oral® y “cantidad tixotrdpica® de un agente espesante tixotrépico no son
caracteristicas técnicas en el sentido que no provesn una diferencia técnica
con respecto a la descripcion de D3. Ademaés, el D3 describe que los agentes
establlizantes como por ejemplo la bentonita proveen funciones tales como
“coadyuvar para dispersar y suspender las particulas de ibuprofeno y por lo
tanto para formar un recubrimiento protector molecular o de particulas finas
alrededor de la droga suspendida”. El tdrmino “flsicamente estable” abarca
“coadyuvar para dispersar y suspender”, porque la bentonita es un agente
tixotrépico. Aunque D3 expone directamente la tixotropicidad del jarabe y la
ausencia de otras caracteristicas técnicas distintivas, la presencia del agente
tixotrépico bentonita sugiere que el D3 queda dentro del alcance de las
reivindicaclones 39, 43, 44, 50, 58, 59, 77, 78, 83, 84, 88, 90.

2.2 La presents solicitud no cumple los requisitos del Articulo 33(2) del TCP
porque el objeto de las relvindicaciones 39, 43, 44, 50, 58, 59, 77, 78, 83, 84,
86, 80 no es novedoso.

2.3 En vista del arte anterlor que se citd, las relvindicaciones 1-38, 40-42, 45-
49, 51-57, 60-76, 79-82, 85, 87-89 parecen ser novedosas y por lo tanto
cumplen con los requisitos del Art. 33(2) PCT.

3 ACTIVIDAD INVENTIVA Art. 33(3)PCT)

3.1 Las reivindicaciones 39, 43, 44, 50, 58, 58, 77, 78, 83, 84, 86, 80 no son

novedosas Yy por lo tanto no presentan actividad inventiva.
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3.2 El D1 describe suspensiones orales que comprenden una droga de baja'\

solubilidad en agua (D1, tecfillnas, &cido salicilsalicilico), polisorbato, goma
xantica y didxido de silicio (D1, pagina 10, tabla 1; pagina 12, tabla 3). Las
suspensiones son estables durante un periodo de tlempo prolongado (D1,
pagina 2, lineas 21-29). La diferencia entre la presente invencién y el arte
anterior as la cantidad de agente espesante en la composicién. En la presente
invencién se utillza una cantidad de un agente tixotrépico de por lo menos
0,25% mientras que en el D1 se indica 0,02% - 0,1%. Como la combinacion de
goma xéntica y diéxido coloidal es conocida y su capacidad de formar
compaosiciones tixotrdpicas es un conocimiento del estado actual de la técnica,
se considera que llegar a la viscosidad que se desea combinando los
compuestos espaecificos que se incluyen en los tdrminos "agente espesante
tixotropico® y “agente de suspensién Inorganico™ en las cantidades apropiadas
es cuestion de experimentacibn estandar. En consecuencia, las
reivindicaciones 1-4, 9-12, 14, 15, 18, 18, 23, 24, 31, 3942, 4547, 50, 51, 56-
58, 60, 61, 66, 71, 72, 78-82, 85, 87-89 no presentan actividad inventiva con
respecto al D1. Se considera que la seleccién de compuestos especificos tales
como polisorbato 80, sllice coloidal de un area superficial especifica y goma
xAntica constituye una invencién.

3.3 En consecuencia, las reivindicaciones 1-4, 9-12, 14, 15, 18, 19, 23, 24, 31,
39-47, 50, 51, 56-61, 66, 71, 72, 77-80, no presentan actividad inventiva (Art.
33(3) TCP).

3.4 Se consldera que las reivindicaciones 5-8, 13, 168, 17, 20-22, 25-30, 32-38,

48, 49, 52-55, 62-65, 67-70, 73-76 presentan actividad inventiva.
4. DEFECTOS PUNTUALES

4.1 De la descripcion de la presente solicitud surge claramente que para
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cumplir con la funcién de la invencion es esencial un agente humectante. Como
la reivindicacién independiente 39 no contiene dicha caracteristica, la misma no
satisface el requerimiento que se desprende al tomar el Articulo 6 TCP en
combinacién con la Regla 6.3 (b) (i), (i) TCP de que cualquier reivindicacion
independiente debe contener todas las caracteristicas técnicas que son
gsenciales para la invencion.

4.2 El objeto de las relvindicaciones independientes 1 y 38 no es adecuado
para proveer una solucion al problema que subyace a la invencién segin se
especifica en los pamafos [0059] y [0067] de la presente Iinvencién. Dichas
relvindicaciones son solamente una exposicion del problema que se especifica
en la descripcién. Como la solucién a dicho problema se basa en la seleccién
de los excipientes aproplados tales como el agente humectante, la goma de
polisacérido y el agente activo en una cantidad apropiada, las reivindicaciones
1 y 38 carecen de claridad y sustento (Art. 6 PCT).
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1. Una composicién farmacéutica fisicamente estable, tixotrdpica, que

PAGINAS MODIFICADAS

REIVINDICACIONES

comprende una droga de baja solubilidad en agua, para administrar en forma
oral y un vehlculo liquido acuoso que comprende (a) un agente humectante
acepiable para uso farmacéutico, (b) un agente espesante tixotrépico aceptiable
para uso farmacéutico presente en una cantidad tixotrdpica de por lo menos
aproximadamente 0,25%, y (c) un agente de suspension Inorgénico aceptable
para uso farmacéutico.

2. La composicién de la reivindicacién 1 donde por lo menos una porcién
sustanclal de la droga esté suspendida en el vehiculo en forma particulada para
formar una suspensién que esta sustanciaimente desfloculada.

3. La composicion de la reivindicacion 1 donde la droga esta presente en
una cantidad de por lo menos aproximadamente 0,01%.

4. La composicion de la reivindicacién 1 donde la droga es una droga
inhibidora selectiva de ciclooxigenasa-2 de baja solubilldad en agua.

5. La composicion de la relvindicacién 4 donde la droga inhibidora

selectiva de ciclooxigenasa-2 es un compuesto de formula:
S

donde R® es un grupo metilo 0 amino, R* es hidrégeno o un grupo alquilo
Ci4 0 alcoxi, X es N o CR® donde R® es hidrégeno o haldgenc e Y y Z son
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independientemente &tomos de carbono o nitrégeno que definen étorno\

adyacentes de un anlllo de entre cinco y seis miembros que no esta sustituido o
esta sustituidko en una o méas posiciones con grupos oxo, halo, metilo o
halometilo.

6. La composicién de la reivindicacién 5 donde el anillo de entre cinco y
seis miembros se selecciona entre el grupo que consiste en anillos
ciclopentenona, furanona, metilpirazol, isoxazol y piridina que no estan

sustituidos en mas de una posicién.
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28. La composicion de la reivindicacién 24 donde el diéxido de silicio
coloidal tiene un promedio ponderado de diametros de particula entre
aproximadamente 10 y aproximadamente 25mm.

29. La composicion de la reivindicacién 1 donde el agente de suspensién
inorgénico estd presente en una cantidad entre aproximadamente 0,01% vy
aproximadamente 3% en peso

30. La composicién de la relvindicacion 24 donde el agente de
suspension inorganico estd presente es una cantidad entre aproximadamente
0,25% y aproximadamente 1% en peso

31. La composicién de la reivindicacién 1 donde el agente espesante
tixotrdpico y el agente de suspension Inorgénico est4n presentes en una
proporcién en peso entre aproximadamente 10:1 y aproximadamente 1:10,

32. La composicién de la reivindicacién 1 donde el agente espesante
tixotréplco y el agente de suspension inorgénico estan presentes en una
proporcién en peso entre aproximadamente 2:1 y aproximadamente 1:2

33. La composicion de la relvindicacién 1 donde entre aproximadamente
un 75% y el 100% de la droga est4 suspendida en forma de particulado.

34. La composicién de la relvindicacién 1 donde entre aproximadamente
un 85% y el 100% de dicha droga esta suspendida en forma de particulado.

35. La composicion de la relvindicacion 1 donde menos de
aproximadamente un 25% de la droga esté disuelta y/o solubilizada.

36. La composicibn de la relvindicacibn 1 donde menos de
aproximadamente un 10% de la droga esté disuelta y/o solubilizada.

37. La composicion de la reivindicacién 1 donde la composicién tiene

una viscosidad entre aproximadamente 5 y aproximadamente 50 Pa+s y una
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viscosidad dindmica medida a 2 seg' entre aproximadamente 0.3\
aproximadamente 20 Pa-s.

38. La composiclon de la reivindicacion 1 donde la composicion tiene
una viscosidad méxima entre aproximadamente 5 y aproximadamente 25 Pa-s
y una viscosidad dindmica medida a 2 seg™ entre aproximadamente 0,5 y
aproximadamente 7 Pa-s.

39. Un método para aumentar la eslabilidad fisica de una composicion
farmacéutica acuosa, tixotrépica de una droga de baja solubilidad en agua,
donde el método comprende agregar a la composicion un agente espesants
tixotrdpico aceptable para uso farmacéutico en una cantidad tixotrépica de por
lo menos aproximadamente 0,25%, y un agente de suspension inorgénico
aceptable para uso farmacéutico en cantidades que actGan en forma
sinergética para aumentar la estabilidad fisica de la composicion.

40. El meétodo de la reivindicacion 39 donde la composicién comprende
ademés un agente humectants.

41, El método de la reivindicacion 40 donds una porcion sustancial de la
droga estad suspendida en forma particulada en un vehiculo para formar una
suspension.

42. El método de la reivindicacién 41 donde la composicion ests
sustanciailmente desfloculada.

43. El método de la reivindicacion 39 donde el agente espesante
tixotrépico es un polimero celulésico.

44. E| método de la relvindicacion 39 donde el agente espesante
tixotrépico se selecciona entre el grupo que consiste en metilcelulosa, celulosa

microcristalina, polivinitplrolidona, e hidroxipropilmetilcelulosa.
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45. El método de la relvindicacion 39 donde el agente espesants
tixotr6pico es una goma de polisacaridos.

48. El método de la reivindicacién 45 donde la goma de polisacérido se
selecciona entre el grupo que consiste en gomas xantica, guar, de acacia, y
tragacanto.

47. E]l método de ia reivindicaclén 45 donde la goma de polisacarido es
goma xantica.

49. El método de la reivindicaclén 39 donde el agente espesante
tixotrépico estd presente en una cantidad entre aproximadamente 0,25% y
aproximadamente 2% en peso.

49 El método de la reivindicacion 39 donde el agente espasante
tixotréplco estad presente en una cantidad enire aproximadamente 0,4% y
aproximadamente 2% en peso.

50. El método de la reivindicacién 39 donde el agente de suspensién
inorgénico se selecciona entre el grupo que consiste en diéxido de silicio
cololdal, bentonita y caolin.

51. El método de la reivindicaclén 39 donde el agente de suspension
inorgénico es diéxido de silicio cololdal.

52. E! método de la relvindicacién 51 donde el diéxido de silicio coloidal
ttene un é&rea superficial especifica entre aproximadamente 50 vy
aproximadamente 400 m?/g.

53. El método de la reivindicacién 51 donde el diéxido de silicio coloidal
tiene un drea superficial especifica entre aproximadamente 150 y
aproximadamente 400 m%g.

54. El método de |a relvindicacion 51 donde el diéxido de silicio coloidal
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tiene un promedio ponderado de didmetros de pariicula enk,

aproximadamente 7 y aproximadamente 40nm.

55. El método de la reivindicacién 51 donde el diéxido de silicio coloidal
tiene un promedio ponderadc de didmetros de particula entre
aproximadamente 10 y aproximadamente 25nm.

56. El método de la reivindicacion 39 donde el agente de suspensién
inorgénico estad presente en una cantidad entre aproximadamente 0,01% y
aproximadamente 3% en peso.

57. El método de la relvindicacién 56 donde el agente de suspensién
inorganico esta presente en una cantidad entre aproximadamente 0,25% vy
aproximadamente 1% en peso

58. El método de la reivindicacién 39 donde el agente espesante
tixotrépico y el agente de suspensiéon inorgénico estdn presentes en una
proporcién en peso entre aproximadamente 10:1 y aproximadamente 1:10.

59. El método de la reivindicacibn 39 donde el agenie espesante
tixotropico y el agente de suspensién inorgénico estin presentes en una
proporcién en peso entre aproximadaments 2:1 y aproximadamente 1:2.

60. El método de la reivindicacion 40 donde el agente humectante se
selecciona entre el grupo que consisté en compuestos de amonio cuaternario,
dioctilsulfosuccinato sédico, éteres alquilfenilicos de polioxietileno,
poloxameros, glicéridos de polioxietileno acldo graso y aceltes, éteres alqullicos
de polioxietileno, ésteres de acido graso polloxietiieno, ésteres de sorbitan
polioxietileno, ésteres de 4cldo graso y propilenglicol, laurilsulfato de sodio,
acidos grasos y sales de los mismos ésteres de glicerilo y &cido graso, ésteres

de sorbitan, tiloxapol y mezclas de los mismos.
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61. El método de la reivindicaciéon 40 donde el agente humectante se
selecciona entre el grupo que consiste en cloruro de benzalconio, cloruro de
bencetonio, cloruro de cetilpiridinio, dioctiisulfosuccinato sddico, nonoxinol 9,
nonoxinol 10, octoxinol 9, polioxietieno 8 mono- y di-glicéridos
caprilicos/capricos, polioxietileno 35 aceite de castor, éter cetoestearilico de
polioxletileno 20, polioxietileno 40 aceite de castor hidrogenado, éter olellico de
potlioxietileno 10, estearato de polloxietiileno 40, polisorbato 20, polisorbato 40,
polisorbato 60, polisorbato 80, laurato de propilenglicol, laurilsulfato de sodio,
monolaurato de sorbitan, monooleato de sorbitan, monopalmitato de sorbitan,
monoestearato de sorbitan, tiloxapol y combinaciones de los mismos.

62. El método de la reivindicacion 40 donde el agente humectante es
polisorbato 80.

63. El método de la reivindicacién 40 donde el agente humectante esta
presente en una cantidad entre aproximadamente 0,01% y aproximadamente
2% en peso.

84. El método de la reivindicacion 40 donde e! agente humectants esté
presente en una cantidad entre aproximadamente 025% y aproximadamente
0,75% en peso.

65. El método de la reivindicacion 39 donde la droga esté presente en
una cantidad de por lo menas aproximadamente 0,01% peso en peso.

66. El método de la reivindicacién 39 donde la droga es una droga
inhibidora selectiva de ciclooxigenasa-2.

67. El método de la reivindicacién 66 donde la droga Inhibldora selectiva

de ciclooxigenaea-2 es un compuesto de férmula
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donde R® es un grupo metilo o amino, R* o8 hidrégeno o un grupo alquilo Cs.
4 0 alcoxi, X es N o CR® donde R5 es hidrégeno o haldgeno, e Y y Z son
independientemente &tomos de carbono o nitrbgeno que definen étomos
adyacentes de un anillo de entre cinco y sele miembros que no esta
sustituido o esta sustituldo en una o mas posiclones con grupos oxo, halo,
metilo o halometilo.

68. El método de la relvindicacién 67 donde el anille de entre cinco y seis
miembros se selecciona entre el grupo que consiste en anillos ciclopsentenona,
furanona, metllpirazol, isoxazol y piridina que no esta sustituidos en més de una
posicion.

69. El método de la reivindicacién 68 donde la droga Inhibidora selectiva
de ciclooxigenasa-2 se selecciona entre el grupo que consiste en celecoxib,
deracoxib, valdecoxib, rofecoxib, etoricaxib, 2-(3,5-diflucrofenil)-3-[4-
(metitsulfonil)fenil]-2-ciclopenten-1-ona y écido (S)-6,8-dicioro-2-{trifluorometil)-
2H-1-benxopiran-3-carboxllico.

70. El método de la reivindicacién 69 donde la droga inhibidora selectiva
de ciclooxigenasa-2 es celecoxib.

71. El método de la reivindicacién 39 donde la droga esta presente en
una cantidad entre aproximadamente 0,01% y aproximadamente 15% del peso
total de la composicion.

72. El método de la reivindicaciéon 39 donde la droga esta presents en



19 QQ
una cantidad entre aproximadamente 0,01% y aproximadamente 5:56 del p>
total de la composicion.

73. El método de la reivindicacién 41 donde entre aproximadamente un
75% y el 100% de la droga esta suspendida en forma de particulado.

74. El método de la reivindicacibn 73 donde entre aproximadamente un
85% y el 100% de la droga esta suspendida en forma de particulado.

75. El método de la relvindicacion 39 donde menos de aproximadamente
un 25% de la droga esta disuelta y/o solubilizada.

76. El método de la reivindicacion 39 donde menos de aproximadamente
un 10% de la droga esta disuelta y/o solubllizada.

77. El método de la reivindicacién 39 donde la composicién tiene una
viscosidad maxima entre aproximadamente 5 y aproximadamente 50 Pass y
una viscosidad dindmica medida a 2 seg” entre aproximadamente 0,3 y
aproximadamente 20 Pa-s.

78. El método de la reivindicacibn 39 donde la composicion tiene una
viscosidad maxdma entre aproximadamente 5 y aproximadaments 25 Pass y
una viscosidad dinamica medida a 2 seg” entre aproximadamente 0,5 y
aproximadamentse 7 Pass.

79. La composicion de la relvindicacién 1, donde la droga de baja
solubilidad en agua tiene una solubllidad en agua, medida a 37°C no mayor de
aproximadamente 1mg/ml.

80. La composicibn de la reivindicacion 1, donde la droga de baja
solubllildad en agua tiene una solubilidad es agua, medida a 37°C no mayor de
aproximadamente 0, 1mg/mi.

81. La composicion de la reivindicacién 4 donde la droga inhibidora



AN

selectiva de ciclooxigenasa-2 tiene una solubilidad en agua, medida a 37'$
mayor de aproximadamente 1mg/mi

82. La composicion de la reivindicacién 4, donde la droga inhibidora
salectiva de ciclooxigenasa-2 tiene una solubllidad es agua, medida a 37°C no
mayor de aproximadamente 0,1mg/mi

83. El método de la reivindicacién 39, donde la droga de baja solubilidad
en agua tiene una solubilidad en agua, medida a 37°C no mayor de
aproximadamente 1mg/mi.

84. El método de la reivindicacion 39, donde la droga de baja solubllidad
en agua fiene una solubilidad en agua, medida a 37°C no mayor de
aproximadamente 0, 1mg/mi.

85. La composicion de la reivindicacion 1 donde la droga esta presente
en una cantidad no mayor de aproximadamente un 90% peso en peso.

88. El método de la reivindicacién 39 donde la droga esta presente en
una cantidad no mayor de aproximadamente un 80% peso en peso.

87. La composicién de la reivindicacién 1 donde enire aproximadamente
un 50% y el 100% de la droga esta suspendida en forma de particulado.

88. La composicibn de la relvindicacion 1 donde menos de
aproximadamente un 5% de la droga esta disuelta y/o solubilizada.

89. El método de la reivindicacion 41 donde entre aproximadamente un
50% y el 100%, de la droga esté suspendida en forma de particulado.

90. El método de la reivindicacién 39 donde menos de aproximadamente
un 5% de la droga esté disuelta y/o solubilizada.
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Box No.VI PRIORITY CLAIM *
The priority of the Sollowing eartier spplication(s) is hereby claimed:

Filing dato Number Where carlier spplication i

of earlier mpplication of cartiar applicat ; —
praie '"'” l spplication mational epplication: | reqiocal applicetion:*| internationa! spplication:

jtem (1)
08 August 2001 60/310,372 us

item (2)

item (3)

item (4)

item (5)

[ Purther priarity elaims are Indicatod in the Supplemental Box.

- ‘The receiving Office is requested to prepare and transmit to the Internsticoal Buresu s certified copy of the earlier spplication(s) {only
muﬁr' appiication was filed with the Offics which for the prposes of ihis international application Iy tha receiving Offics) idextified
-

D‘“i‘"’ Biaw [Jeax O wae [ @ 0 wee [ ey e B

* Where the eorlier application is an ARIPO Indicate o least one cowntry the Paris Convention for the Protection
Indsairiol Property or one Member ¢f the Wt Opﬁi‘hﬁﬁ“hh m;mnﬂa 4.10m)Y: .. d

----------------------------------------------------------------------------------------------------------

BoxNo. VI  INTERNATIONAL SEARCHING AUTHORITY
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&ll;.H;' tj(l!A)ﬂ'Mcrm hwm are competent 1o cxTy oMt

--------------------------------------------------------------------------------------------------

Request 0 use resulty of carlier search; reference tu that search (Jf an asrlier ssarch har been carried out by or requasted from the
Imernational Searching Authority):

Date (daymonth/vear) Number Country (or regional Qffice)

Box No. VII DECLARATIONS

The following declarations are contained in Boxzes Nos. V11 (i) to (v) (wark the qpplicable Number of
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[0 BoxNa. VI () Declarstion a to the identity of the inventor
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[C] Box No. Viil (iv) Declaration of inventorship (only for the purposes of the designation of the
United States of America)

[0 BoxNo.vuI (v) Declaration a3 o non-prejudicial disclosures or exceptions 1o lack of novelty
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1pea/ EP

—
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under Article 31 of the Patent Cooperstion :
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elects all eligible States (except where otherwise indicated).

For Internstiona! Preliminary Examining Anthority use only
Identification of IPEA I Date of receipt of DEMAND
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Interpaticnal application No.
StetNo. 2 PCTAUS02/24748
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and | 3] hes been appainted earfier and represents the applicant(s) also for internationsl preliminary exemination,
[[] 1a hereby sppoimted and any carlier sppointment of (an) agemi(sYcammon represcrtative is hereby revoked.
is hereby i specifically for the procedure before the Intemational Preliminary Examining Authority, in addition to

Name and address: rums followest by hoen s Jor gl st Sl el des grenion gm_’m

HOLLAND, DONALD R. Facsimile No.

Hamass, Dickey & Plerce, P.L.C. 314-728-7501

7700 Bonhomme, Sulte 400 Teleprinter No.

St. Louls, MO 83105

United States of America Agenr's registration No, with the Office
35,197

Dwaaukmdmﬂbinanﬂﬂﬁubm Mﬂmﬂdbu

Box Noa. IV BASIS FOR INTERNATIONAL FRELIMINARY EXAMINATION
Statempent concoruing amendments:
1. The epplicant wishes the international preliminary examinstion to start on the bashs of:
the intenational application as originally filed -
the description as oviginally filed '
as amended under Article 34
a3 originally filed
a8 amended under Article 19 (together with eny accompenying sistement)
a3 amended under Article 34

as originally filed
as amendod under Article 34

the claims

the drawings

069 COMkd [

2. [C] The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

3. [T] Theapplicant wishes the start of the internatiosal prelicivary examination to be postposed until the expiration of 20 moothe
from the priority duis uniess the Intemations! Preliminary Examining Authority receives & copy of any amendments made
under Article 19 or & notice from the applicant that he docs not wish to make such amendments (Rule 69.1(d)). (Thir check-
bax may be marksd only where the time limit under Ariicle 19 hax not yet expired)

* Where oo check-box is marked, internstional preliminery examinstion will start on the basis of the intemnational application
a3 originally filed or, where a copy of amendments to the claims under Article 19 end/or smendments of the intemational application
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion
or the international preliminary examination report, &3 50 amended.

Language for the purpeses of international preliminary examisation: English
which is the language in which the international spplication was filed.
D which is the langusge of a transintion furnjshed for the purposes of international search,

[] which is the langusge of publication of the international application.
[] which is the tangusge of the translation (to be) fumished for the purposes of intemational preliminary examination.

Box No. V ELECTION OF STATES

The applicars hereby elects sl efigible States (thoi is, aff Siates which Aave been designated and which are bound by Chapser If of
the PCT)

excluding the following States which the spplicant wishes sot to elect:

Form PCT/IPEA/401 (second sheet) (March 2001; reprint Jamuary 2003) See Notes to the demand form



Tmicmations] application No, ¢
Sheat No. .3 PCT/US02/24746 il\
Box No. VI CHECK LIST
The demand is accompanied by the following elements, in the langusge referred to in For lntemational Preliminary
Bax No. 1V, for the purposes of international preliminary examination: Examining Anthority use only
received pot received

1. translation of imemtional application sheets O O
2 smendments under Article 34 sheeta O O
3. copy (or, where required, translation) of

samendments umder Acticle 19 sheets O O
4. copy (or, where required, translation) of

statement under Article 19 sheets a O
S. lemer shects (| O
6. othes (ypecif) shests 0 O

The demand is aiso accompanied by the item(s) marked below:
1. O] feo caleulxtion sheet S.[] statement explaining lack of signature
2.[] criginal separate power of attomey 6.[] sequence listings in computer readable form
3.[] original genenl power of atiomey 7.[] tables in computer readsble form related to
4.5 copy of general power of stiornsy; sequence listings
refevence ounber, if sny: 8.1 other (specifiy:

Bex No. VIl SIGNATURE OF APPLICANT, , AGENT OR COMMON REPRESENTATIVE
Next so snch signarwre, inlicoty the roawe of the pevson signing and the copacity in which the person sigrs (i such capacity Is rot obvioss from reccling the denand).

HOLLAND, DONALD R. (Agent)
Reg. No. 35,197

For Intoretional Preliminary Examining Authority use anly
1. Date of sctual receipt of DEMAND:

2. Adjusted date of receipt of demumd due
to CORRECTIONS mmder Rule 60.1(b):

3 D The date of receipt of the demand is AFTER the expimtion of 19 months The applicant has been
. from the priority date and item 4 or 5, below, does not apply. informed accordingly.

The date of receipt of the demand is WITHIN the period of 19 months from the priority dute as extended by virtue of
"-D Rule 50.5. '» a4

Alhbough the date of receipt of the demand is after the expimtion of 19 months from the priority date, the in arvival
5. D is EXCUSED pursuant iv Rule 82. d

For International Burean use only

Demand received flrom TPEA o

Farm PCT/IPEA/401 (last sheet) (famvary 2003) Sew Notes 1o the demand form
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INTERNATIONAL SEARCHING AUTHORITY

. PATENT COOPERATION TI-'IEAT(

\of'&
PCT

To:

HARNESS, DICKEY & PIERCE P.L.C.
Attn. Holland, Donald R.

7700 Bonhomme Avenue, Suite 400
St. Louis, Missouri 63105
UNITED STATES OF AMERICA

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT
OR THE DECLARATION

R

(PCT Rule 44.1)

PHARMACIA CORPORATION & UPJOHN

Appicants or agants fiie reference

67945-000009 FOR FURTHER ACTION  Sea paragraphs 1 and 4 below
intemational sppiication No. intemational fling date

PCT/US 02/ 24746 {depinoniyes))  05/08/2002

Applicant

Filing of amendments and statement under Arlicle 1%
When? The tme Imit for fling such amandmants s

Whare? Disclly o the  Inlemational Bunsay of WIPO
34, chamin des Colombetiss
1211 Geneva 20,

2. The applicant s
Articia 17(2)(a) © that efilect s tranemitied herewith,

4. Further scBon{s)}: The appiicant is reminded of the following:

Within 18 monthe from the priority daie, a demnand for

1. [X] T apphcant is heveby nottied that the intemational Search Report haa been established and Is ranemitied herewith.

The applicant is entitiad, i he 80 wishes, 1o amend the claims of the Interneational Appication (see Fule 46):

nomally 2 monihs from the dale of transmittal of the
Iinemationst Search Report; however, lor more detalls, 0@ the notes on the accompanying shast.

Switzariand
Fascimie No.: (41-22) 740.14.35
For more detallad instructions, soe the nolas on the accompanying sheet.

hereby nofified that no Intemational Search Feport will be established and that the deciaration undsr

3. [] wiih regard to the protest againet payment of (an) acditanal fee(s) under Fule 40.2, the applicant is notfiod that

proiast together with the decision thereon has been tanemitied fo the Intemational Bursau fogether with the
applicants request o forward the lexts of both the prowsst and the decision thereon I the designaisd Offices.

[[] ro dacision has been made yet on the protest; the appiicant wil be notified &8 scon as a decision is mads.

Shortly aftor 18 months from the priorily date, the inlamational appiicetion will be published by the intemailional Burenu,
it the appiicant wishes 0 avoid or poatpons publication, & notios of withdrawal of the inlemational application, or of the
priority ciaim, must reach the inlemational mmnmnmm1mwus.m before the
completion of the technical preparations for Internalional publication.

muat ba filad If the applcant

inlsmaiional prefiminary axamination
wishas 10 posipons the entry into the nationad phase unili 30 montha from the priority date (in some Offices aven leter),
Within 20 months from the priority date, the appiicant musl perform the preecribed acts for entry

Offices which have not been ¢lected in the demand or In & ixter election within 19 montha from the
priarity date or couid not be elected because they are not bound by Chapter 1.

Name and maling address of the intemational Searching Authortly
== Euwropean Patant Office, P.B. 5018 Patantiiamn 2

NL-2280 HV Riswik
Tel (+31-70) aqo-m. Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officar

Petronella Vaassen-Elsackers

Formn PCTASA/Z20 (July 1898)
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NOTES TO FORM PCTISA220

Mhmiﬁﬂh.ﬁhhﬂ-mm&hdmm-ﬁitm

Notss are based on the requirements of the Patent Cooperation Trealy, Ragulations and the Adminisirative Instrudtions
undier that Tresly. in csse of mmm—mhwuw-.“mm \
detailed informalion, see alee the PCT Guidle, a publiostion of

in these Notea, "Arice”, “Fuls’, and “Seclion® refer 1o the provisions of the PCT, e PCT Reguislions and the PCT
mwmumm

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicart has, sfier having received the Inlermalionsl sesrch report, ans oppartunily o amend the claims of the
nlamational appiiostion. & should however be smphasized thal, sinoe sl parts of the inlemational (tdn.
dasaription and drawings) m hwmummmm thers
na nead to e amendments ﬂnuﬁhﬂll““o&hw-ﬂhlﬁrbh
for the purposss of provisionsl protection or has ancther resson for amending the sisims beiore inlemalionsl ptafioation.
Furtharmore, R shoukd be emphesised that provisional proledtion s avallable in some Siates only.

What pwts of the tntssational spplication may be smended?
Uncler Avticia 18, only the claims may be amencisd.

During the intemational phase, the oshns may siso be amendad (or usther smended) under Article 34 before
the iriernalional Preiiminary Examining Authorlly. The descriplion and dramings be amended under
Articls 34 briore the intemaiional Examining Authority. ey ey

info the national phase, ol of the infernalionsl spplisation b amervied ursier Arliols 28
m’# Adtinle 41. parts e

When'? Wihin 2 rmonthe from the dale of trarmmiltal of the inlemational ssersh report or 18 maniiha from the priorlly
daiw, whishever time imit sxpinss laler. R should be noted, however, that the amendmants will be considersd
ah hmmmhlhnmuhlmw&hmdh

time mit but before the compistion of the techniesl preparations for intemational publioalion

(Rude 48.1).
Whare not 1o file The smendnenin ?

The amendimanis may only be Sed with the intemations! Busesy end net with the reosiving Ofles or the

indenational Searching Autharity (Fle 40.2).

Whare a demard for intemeiional preliminary suaminalion has bean /s fled, aae balow.

How? Elher ol claimm
n'mncmﬂ' alm, by adding ons or more new or by amending the text of

A replacement sheel must be submilied for each Mdhdﬁmﬂﬂl.m oot of an amendment or
amendments, difars from the shesl originally Bed.

Hhﬂmwdum;l:r.mdn:mdhw&h Nﬂbdm"n:uh.hldd::,m
be renumbarad consscutively {(Administralive insirustions, Seclion 208{1)). -

The amanvdmants must be made in the language in which the intemalional appfication is o be published.

What doouments sustimay accompany the amendments 7
Latter (Bection 205(b)):
The snerdments must be submitind with a letier.

The lelter wil not be published with he inlsmational appliextion and the amendad daims._ § sheuld not be
confused with the “Statement undar Artisle 19(1)" (ses beiow, under "Stalement under Article 19(1)7).

ﬂ-ﬂl.uﬂhhﬁ#orﬂndl.dhmdh However, § the language of the
wmhm iolier musi be ﬂﬂ the language intarnaiional application
is French, the hhﬂm:: " otihe

Noies lo Form PCTABA/ZZO (Tirst sheel) (January 1904)

SNEDOCID: <XEISASXNDENPS_|_»
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NOTES TO FORM PCTI8A/220 (continued)

h*“ﬁ:hﬁwﬂhﬁm::ﬂﬂhﬁ--%ﬂh
that elenties/ indications consaming esveral elaime may be grouped), whether

ha olaim s unchanged,

the ofzim s cancelled;

the alaim b new;

the claim repisses one of more daime m lled;

tha olaim s the result of the division of a olsim es fled.

O
NaN
N

ITEE®

The usirsie the in whish smendmenis busibe Intw
Mm.hl ey explained

1. m there were 48 clsims and afler amandmant of soma claima there are 51
1 29,31, 2, 3, 36, 37 1o 43 replaced by smendud glsima bearing the same numbers;
claime 30, 33 and 38 unehanged; new alaims 40 (0 51 acided "

2 m there were 16 claims snd after amendiment of all dlsims there are 11):
1 o 15 replaced by amended claims 1 to 11.°

3 M—--Tdyl---“m-dhmmhum“dﬁuﬂhm
naw claime)
“Cleivw 1 0 8 and 14 urwhanged; olsima 7 o 13 cancelied; now slaima 18, 16 and 17 added * or
'Gﬁ-?bﬂmmdﬁnls.ﬂ.ﬂﬂﬂtld-ﬁmm

4. [Where variun Kinde of amendmenis s

are masie}
“Gisims 110 unshargod; laims 11l 13,18 ond 18 ganesdic: slakvn 14, 16 ad 18 ropiecnd Ly amered
mmunwmm-_:'udnu.uuw plph -+ Yhd - ot

“Statermant under sriiols 1(1)" (Rules 45.4)

The amendments may be sssompaniad by a sistement explaining the amendmenis and indicaling any impasct

thal such srmandmants have an the the cannot be amended uder
riy might an the desoriplion and the drasings (which

The ststemant wil be publishnd with the intemational applioation and the amended dialme.
K must be in the language in which the infernaiionsl apppliceiion ks o be published.
& et be briel, not exneading 500 words ¥ in English o if transisied inle English.

R should not be sanhmad with and dose nal replace the leiter incloaling the difisrences belween the slaine
s Hed and = amended. lm-hum-mm-unuhw-mn-m
preierably by using the words "Bislement under Artiole 19(1)."

lmqmlulldn comnards on the inlemstional searsh report or the relsvanse of allalions
hﬂdml. hﬁn“h-hﬁ“hhw-ﬂ
mpert may be maslas only in connesiion wilh an amendment of

Censsquence if a demand for Intematioas! preliminary sssmination has siyesdy boen Sied

i, ot the tme of fling any smerdiments under Article 19, a demand for international prefiminery sxewination
Hﬂhﬂlﬁmﬂ:mmm.lm-mdhhmﬁh
Authorlly (aee Fuile 62-2(a), first seniwncs).

Consssuiance with regard to transialion of the intsrnaliynsl appiicetion far anlry nie the netienel phase

The applicoanty siteniion le drasn to the fact thal, where upon irda the nalional phass, a trammiation of the
alsime s amended undar Article 18 muy have ko be fumished to the designated/slecind Oioss, Instead of, or
in addiion (o, the traneistion of the dlaims ea fed.

For fusther datalls on the requirsments of essh designaisdisieciad Offios, aes Volume |l of the PCT Applisants

Nsies to Form PCTASARSED (severd elwet) {Jeruary 1094)

SDOCID: <XSIBAZIONCENPS_ | »



K
7
i

. " PATENT COOPERATION TFIE.AT(.~

PCT %
\

INTERNATIONAL SEARCH REPORT

(PCT Articie 18 and Rules 43 and 44)
Appiicant's or agent's fie reference FOR FURTHER mmdml&m:w&ﬂ:nm
67945-000009 ACTION "
inkemational appiication No. International fiing daie (dey/monthvyear) (Eariiest) Priority Date {dmymontvyeas)
PCT/US 02/ 24746 05/08/2002 06/08/2001
Appiicant

PHARMACIA CORPORATION & UPJOHN

This Intemational Search Raport has besn prepared by this intemational mmw-uhm-nmmh applcant
according 10 Arficia 18. A copy I8 baing transmittad 1o the Intemational Bureau

This intemational Search Report consists of a totalof 6 sheeta.
itis alwo accompanied by a copy of sach prior art document cltad In this report.

1. Basls of the report
a.  With regerd Yo the the intemational search was carried out on the basie of the international application in the
mlnwhuiln.v'n“md unioss otherwiss indicated under this ltem,

|:] ths intsmational search was carvied out on the basis of a tranalation of the intemational application fumished © this
Autharity (Rule 23.1(b)).

b. With regard to any nuclectide and/or amino acid sequence diaciosad in the Intsmationat application, the intemational saarch
was caimied out on the basls of the saquence listing :

contained in the intemational application in written form.

fled together with the Intamational application in compulsr readable form.
Tumnished subsequantly 1o this Authority In wifttsn form.

funished subsaguantly to this Authortly In compuier readble form.

the smtemant that the subsequently fumished writien sacuonce does not go beyond the disciosurs in the
inlarasional application aa fied has been fumished. s coss not o

mmmummnmmmumnhmmlmmm

2,
a

Certain clzime ware found unsearchabla (Bos Box 1).
Unity of invention Is lncking (ese Bex II).

U 0O DO0O0O0O

4. With regard 1o the tite,
[X] thetextis approved es submitied by the appiicant,
[[] themanasbeen esmbished by this Authortty 1o read as folows:

5. WIth regard 10 o absiract,

the taxd Is approved as submitted by the applicant.
the isat has been esiablished, mnmhsazb).byumw-nmnnmn The appiicant may,

within ona month from the dale of maling of this intsmational ssarch report, submit comments ©© this
6. The figure of the drewinga i0 be published with the abstract Is Figure No. X
[X] assuggeeted by the appsicant. [] woneotthe ngures.

[[]  becauss the appicant taiied 1 suggest a figure.
[C] tecsuse tis figure betier charactertzes the invention.

Form PCTASA/210 (first sheel) (July 1898)
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- PCT/US 02/24746

e T CAGIKO/I0 “Noik31/415  AGIK31/635

Imlmmm(mwummmmm

/4y

Minkmasm documantation searched (claseificalion sysiem folowsd by classificaion symbols)
IPC 7 A61K

Documaniation searched other than minimum documentation o the axters thal such documants are inciuded in the Nekds seerchad

Elsctronic dais base consulied during the internsiions ssarch (nmme of dala bese end, where practical, search anme used)
EPO~-Internal, PAJ, WPI Data, CHEM ABS Data

€. DOCUMENTS CONBIDERED TO BE RELEVANT

Caiggory * | Ciution of documant, with indication, whare approprists, of the wivvan! passages Pelevant to claim No.

X WO 93 20798 A (RIKER LABORATORIES INC) 1-3

15,18,
19,23,
24,31,
39-42,
45-47,
50,51,
56-58,
60,61,
71,72
page 1, 1ine 5 - Jine 8

page 2, 1ine 21 - line 29

page 2, 1ine 35 -page 3, 1ine 33
page 10; table 1

page 12; table 3

28 October 1993 (1993-10-28) 9-12,14,

claim 1
Y 4-8,13,
16,17,
-]
[:] Further documants are lsied inthe: continuation of bex C. [:] Patent famlly members are Ested in snnex.
* Spocial cetegonos of clied documants : T et e
"A" documme datcing T genacalsatsof e at whkh B nct 1 evdavats o einciels Gr By vty T
"E oarfler document but published on ¢r sfter the Intsmalional ¢ document of paticuler refevance; the claimed ivention
fing ciste cannol be conwiderad noval or cermot be considensd 10
13¢=Hg=:;25ueznmu===ron .I:=Fm»a- invoive an invaniive sisp when [he documani s taken alone
cliation or other spacial reason {as spacifisd) v amnuu:2:==zahhmm-:nmunn:::2:5:-
'O* documant referring o an omi disclosars, use, exhibltion or docusnent s combined with one or mome othar such docu—
] cthar maens m-{nmmmmu- parson whillag
v -um.h.._qﬁﬂﬂﬂﬂiu Tng due bwt *A* document member of the same patent tmiy
Dute of the actusl compistion of the itemational search Date of maing of the intemational saarch report
15 October 2002 28/10/2002
Name wd maling address of the I8A Authoriad officer
Eml’xlﬂlh. P.B. 5318 Palentiaan 2
Fax Tl oo VON EGGELKRAUT, S

Form PCTABAIID (pecond shaal) Cluly 190E)

page 1 of 2



. INNET'ﬂAﬂWONuu.EﬂaAFN:HI!EFK)HT’ - -
PCT/US 02/24746 lj
C.[Continustion) DOCUMENTS CONSDERED TO BE NELEVANT t<
Gategory * | Cliation of docment, with indication,where approprinte, of the relevent passages Ratevand & clwiem No, (
21,22, R
25-28, ™
33-36,
43,44,
52-55,
62-64,
66,7376
5 US 5112 604 A 12 May 1992 (1992-05-12)
cited in the application
X W0 91 08734 A (ABBOTT LAB) 39-41,
27 June 1991 (1991-06~27) 50,51,
60-63,
65,71-76
page 1, paragraph 2
page 3, line 11,12
page 3, last paragraph —page 4, 1ine 10
page 9; example 10
X EP 0 257 288 A (ORATECH PHARM DEV CORP) 39,43,
2 March 1988 (1988-03-02) 44,50,
58,59
page 1, 1ine 4 - 1ine 8
page 3, 1ine 28 - 11ne 44
page 5; example 3
Y WO 00 32189 A (GAO DANCHEN ;SEARLE & CO 4-8,13,
(US); MAZHARY AHMAD M (US); HLINAK ANTHON) 16,17,
8 June 2000 (2000-06-08) 21,22,
cited in the application 25-28,
33-36,
43,44,
52-55,
62-64,
66,73-76
page 47, 11ne 3-5
page 61, 1ne 7 - 1ine 9
A WO 01 30342 A (CHEN YANG LING LING
:TRUSTEES OF SOUTHERN ILLINOIS (US); LEE
TONY) 3 May 2001 (2001-05-03)
page 32, 11ne 9 - line 13
P,A WO 02 05799 A (HASSAN FRED ;FORBES JAMES C
(US); PHARMACIA CORP (US))
24 January 2002 (2002-01-24)
page 101, 1ine 8 -page 102, 1ine 6
page 113, T1ine 10 -page 114, line 17

Fomm PCTASAR10 (continustion of seourd shasl) Luly 1663)

page 2 of 2
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Intemational Application No. PCTAIS 0

FRURTHER INFORMATION CONTINUED FROM PCTASA 210

Continuation of Box 1.2

Present claims 1 and 39 relate to an extremely large number of possible
compounds, characterised by having a low water solubility. In fact, the
claims contain so many options that a Tack of clarity within the meaning
of Article 6 PCT arises to such an extent as to render a meaningfui
search of the claims impossible. Consequently, the search has been
carried out for those parts of the application which do appear to be
clear, namely the compounds specified in claims 4-8 and 66-70.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority 1s normally not to carry out a
prelimninary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.

\
N
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nismational appiication No.
INTERNATIONAL SEARCH REPORT [ PCT/US 02/24746

Box | mmwnwmmmmmmum1unmu-q \

This intlamational Ssarch Report has not been esiablishoed In respect of certaln claims under Article 17(2)(a) brlhﬂdmhgnk

1. D Claims Nos.:
becauss they reiate to subject malier not required to be searchad by this Authority, namaly:

2. Ciaime Noa.: =
m bmu.uhynllobmdu inlemationa) Application that do not comply with the prescribed recrimsnents o such
an exiant thut no meaninghd inemational Baarch can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. E] Claims Nos.:
becaues they are depandant claims and are not drafisd In accordance with the second and third sentences of Rule 8.4(a).

Box B Observationa where unity of invention le laciking (Continustion of tem 2 of first shest)

Thie Intemnational Searching Authorfly found muttiple invenfions in this intemalional application, as follows:

1. |:| As all requirad ackiftional search faes were imoly pakd by the applicant, tis inlemational Sserch Report covers al
searchabls claims.,

2 As all searchabla clalms couid be searched without efiort jusiifying an addtional fee, this Authority did not Invile payment
memm.m -

3. As soma of the required addiional sserch fees tUmely the applicant, this intemalional Search Report
ﬁmmmummmmmwmm:

4 No requird addiional ssarch fess the epplicant. Consequently, this iIntsmational Sesrch Report |
D mbhmlmmmmwm?;lbmwm-m: .

Remark on Protest Dmmmmmwwummu

D No protest accompanied the payment of acditional search fess.

Form PCTASA/210 (continuation of first sheet {1)) (July 1608)




. INTr MATI NAL SEARCH REPORT

Informalion on pabint femily members

" mationat Application No

PCT/US 02/24746

Patent document Publication Paiont tamily Pubiication
cited In search report dale member(s) delo
WO 9320798 28-10-1993 US 5112604 A 12-05-1992
AU 2397492 A 18-11-1993
EP 0637235 Al 08-02-1995
Wo 9320798 Al 28-10-1993
WO 9108734 27-06~1991 AU 639004 B2 15-07-1993
AU 5934290 A 18-07-1991
CA 2060501 Al 14-12-1990
EP 0477289 Al 01-04-1992 -
6R 90100441 A ,B 15~11-1991
IE 902109 Al 02-01-1991
IL 94710 A 26~05-1995
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WRITTEN OPINION Intemational application NoPCT/US 02/ 24746

.  Basis of the opinion \

The basis of this writien opinlon is the application as originally filed. -

Ill. Non-establishment of opinion with regard to novelty, iInventive step and industrial
applicability

The question of whether the claimed invention appears to be novel, to Involve an

inventive step, or to be industrially applicable has not been and will not be the subject

of the intemational preliminary examination In respect of the claims which have not been
searched (Article 17(2)(a) or (3) and Rule 88.1(e) PCT; see also intemational search report).

V. Reasoned statement under Rule 86.2(a)(ll) with regard to novelty, Inventive step or
Industrial applicabliity

1.  Tothe extent that the international preliminary examination has been carried out (see item
lll above), the following is pointad out:

2. Inlight of the documents cited In the international search report, it is considered that the |
invention as defined in at least some of the claims, which have been the subject of an
international search report, does not appear to meet the criteria mentioned in Article 33(1)

PCT, i.e. does not appear to be novel and/or to involve an inventive step (ese international
search repont, in particular the documents cited X and/or Y and comresponding claim references).

3. I amendments are filed, the applicant shoukd comply with the requirements of Rule 66.8
PCT and indicate the basls of the amendments in the documents of the application as
originally filed {Article 34 (2) (b) PCT) otherwise these amendments may not be taken
into consideration for the establishment of the interational preliminary examination report.
The attention of the applicant is drawn to the fact that if the application contains
m:gmssary plurality of independent claims, no examination of any of the claims will be

NB: Should the applicant decide 1o request detalled substantive examination, then an
international preliminary examination report will normally be established directly.
Exoepﬂomnaﬂy the examiner may draw up a second written opinion, shoukd this be expliciily
requ .

Form PCT/408AE2 (EPO-03-2002) P20725
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International Application No.: PCT/US02/24746

International Filing Date: 05 August 2002

Applicant: Pharmacia Corporation

Title: STABILIZED ORAL SUSPENSION FORMULATION

Attomey Docket: 6794S-000009/WO/POA

AMENDMENT AND RESPONSE TO WRITTEN OPINION

This paper is filed in response to the Written Opinion under PCT rule 66,
dated 25/02/2003. Applicants hereby request detailed substantive examination and the
issuance of a second written opinion based upon the amendment of the claims and the
remarks below.

Please amend claims 1 and 39 as indicated below, wherein underlining
indicates insertions and bracketing indicates deletions to the claims as originally filed.
Applicants include herewith substitute sheets including the amended claims.

IN THE CLAIMS

1. An orally deliverable pharmaceutical composition comprising a drug of low
water solubility and an aqueous liquid vehicle that comprises (2) a pharmaceutically
acceptable wetting agent, (b) a pharmaceutically acceptable thixotropic thickening
agent present in an amount of at least about 0.25%, and (c) a pharmaceutically
acceptable inorganic suspending agent.

39. A method for increasing the physical stability of [a] an aqueous
pharmaceutical composition of a drug of low water solubility, the method comprising
adding to the composition a pharmaceutically acceptable thixotropic agent present in
an amount of at least about 0.25%, and a pharmaceutically acceptable inorganic



suspending agent in amounts which act synergistically to increase physical stability of
the composition.

REMARKS

Claims 1-78 are pending in this application. This paper amends claims 1 and
39. It is believed that the claim amendments add no new matter to this application.
Support for the amendments can be found as follows.

In claim 1, support can be found in claim 1 as originally filed. In addition,
support for a pharmaceutically acceptable thixotropic thickening agent present in an
amount of at least about 0.25% can be found at least on page 21, lines 25-28.

In claim 39, support can be found in claim 39 as originally filed. In addition,
support for a pharmaceutically acceptable thixotropic thickening agent present in an
amount of at least about 0.25% can be found at least on page 21, lines 25-28; support
for an aqueous pharmaceutical composition of a drug of low water solubility can be
found at least on page 6, lines 18-26. . ’

In the Written Opinion, claims 1-3, 9-12, 14, 15, 18, 19, 23, 24, 31, 39-42, 45-
47, 50, 51, 56-58, 60, 61, 71 and 72 are categorized by an “X” indicating that the
claimed invention cannot be considered novel or involve an inventive step over patent
application WO 93 20798 to Riker Laboratories Inc. (“Riker”). Reconsideration and
withdrawal of this assessment is respectfully requested in view of the amendments to
claim 1 and claim 39. These amendments add the recitation that the thixotropic agent
is “"present in an amount of at least about 0.25%". In comparison to this, Riker
discloses, on page 3 lines 14-15, a gum (which can be a thixotropic agent) present in
an amount of from about 0.02% to about 0.10%, which is less than the 0.25% now
recited in the claims. The amendments, therefore, remove Riker as a reference
regarding novelty or inventive step in claims 1-3, 9-12, 14, 15, 18, 19, 23, 24, 31, 39-
42,45.47, 50, 51, 56-58, 60, 61, 71 and 72.

Claims 4-8, 13, 16, 17, 21, 22, 25-28, 33-36, 43, 44, 52-55, 62-64, 66, and 73-
76 are also categorized by a “Y" indicating that the claimed invention cannot be
considered to involve an inventive step over Riker. Recongideration and withdrawal
of this assessment is respectfully requested in view of the amendments to claim 1 and
claim 39. These amendments add the recitation that the thixotropic agent is "present in
an amount of at least about 0.25%". In comparison to this, Riker discloses, on page 3

Q
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lines 14-15, a gum (which can be a thixotropic agent) present in an amount of from
abaut 0.02% to about 0.10%, which is less than the 0.25% now recited in the claims.
The amendments, therefore, remove Riker as a reference regarding inventive step in
claims 4-8, 13, 16, 17, 21, 22, 25-28, 33-36, 43, 44, 52-55, 62-64, 66, and 73-76.

In the Written Opinion, claims 3941, 50, 51, 60-63, 65, and 71-76 are
categorized by an “X” indicating that the claimed invention cannot be considered
novel or involve an inventive step over patent application WO 91 08734 to Abbott
Laboratories (“Abbott™). Reconsideration and withdrawal of this assesament is
respectfully requested because Abbott teaches non-aqueous, oil-based liquid
suspension drug delivery vehicles. In contrast, claims 39-41, 50, 51, 60-63, 65, and
71-76 as amended are drawn to an aqueous pharmaceutical composition of a drug of
low water solubility. The amendment, therefore, removes Abbott as a reference
regarding novelty or inventive step in claims 39-41, 50, 51, 60-63, 65 and 71-76.

In the Written Opinion, claims 39, 43, 44, 50, 58 and 59 are categorized by an
“X” indicating that the claimed invention cannot be considered novel or involve an
inventive step over patent application EP 0 257 288 A1 to Oratech Pharmaceutical
Development Corporation. Reconsideration and withdrawal of this assessment is
respectfully requested because Oratech does not teach the use of a thixotropic agent.
In contrast, all of claims 39, 43, 44, 50, 58 and 59 include the recitation of "adding to
the composition a pharmaceutically acceptable thixotropic agent”. Oratech, therefore,
does not negate novelty or inventive step of claims 39, 43, 44, 50, 58 and 59.

In the Written Opinion, claims 4-8, 13, 16, 17, 21, 22, 25-28, 33-36, 43, 44,
52-585, 62-64, 66, and 73-76 categorized by a “Y™ indicating that the claimed
invention cannot be considered to involve an inventive step over WO 00 32189 to
G.D. Searle & Co. (“Searle™). Reconsideration and withdrawal of this assessment is
respectfully requested because Searle does not teach the use of inorganic suspending
agents. In the present application, however, all of claims 4-8, 13, 16, 17, 21, 22, 25-
28, 33-36, 43, 44, 52-55, 62-64, 66, and 73-76 recite (by dependence) "a
pharmaceutically acceptable inorganic suspending agent." This recitation removes
Searle as a reference regarding inventive step in claims 4-8, 13, 16, 17, 21, 22, 25-28,
33-36, 43, 44, 52-55, 62-64, 66, and 73-76.

Because all of the art cited by the IPEA regarding novelty and/or inventive
step are removed as references, Applicant requests detailed examination and a new
International Preliminary Examining Opinion from the [IPEA.

/[ 7/
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Should any questions arise, the International Preliminary Examining Authority “
is requested to contact the undersigned attorney. \

Respectfully submitted,

L oradd K/M

Donald R. Holland, Reg. No. 35,1%7
HARNESS, DICKEY & PIERCE, PL.C.
7700 Bonhomme, Suite 400

St. Louis, Missouri 63105

(314) 726-7500

(314) 726-7501 - Fax
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WHAT IS CLAIMED IS:

1.

An orally deliverable pharmaceutical composition comprising a drug of low
water solubility and an aqueous liquid vehicle that comprises (a) a
pharmaceutically acceptable wetting agent, (b) a pharmaceutically acceptable
thixotropic thickening agent present in an amount of at least about 0.25%, and
(c) a pharmaceutically acceptable inorganic suspending agent.

"The composition of Claim 1 wherein at least a substantial portion of the drug

is suspended in particulate form in the vehicle to form a suspension and
wherein the wetting agent, thickening agent and suspending agen-t are present
in total and relative amounts such that the suspension is thixotropic,
substantially deflocculated, and substantially physically stable.

The composition of Claim 1 wherein the drug is present in a therapeutically
and/or prophylactically effective total amount.

The composition of Claim 1 wherein the drug is a selective cyclooxygenase-2
inhibitory drug of low water solubility.

The composition of Claim 4 wherein the selective cyclooxygenase-2
inhibitory drug is a compound of formula

¢
\Z

&
N A&
i o

- where R? is 2 methyl or amino group, R* is hydrogen or a C) alky! 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 oxo, halo, methyl or halomethyl groupa.

The composition of Claim 5 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.

39
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28.

31

32.

33.

34.

35.

36.

37.

38.

39.

(- (-

The composition of Claim 24 wherein the colloidal silicon dioxide has a
weight average particle diameter of about 10 to about 25 nm.

The composition of Claim 1 wherein the inorganic suspending agent is present
in an amount of about 0.01% to about 3%, by weight.

The composition of Claim 24 wherein the inorganic suspending agent is
present in an amount of about 0.25% to about 1%, by weight.

The composition of Claim 1 wherein the thixotropic thickening agent and the
inorganic suspending agent are present in a weight ratio of about 10:1 to about
1:10.

The composition of Claim 1 wherein the thixotropic thickening agent and the
inorganic suspending agent are present in a weight ratio of about 2:1 to about
1:2,

The composition of Claim 1 wherein about 75% to 100% of the drug is
suspended in particulate form.

The composition of Claim 1 wherein substantially all of the drug is suspended
in particulate form.

The composition of Claim 1 wherein less than about 25% of the drug is
dissolved and/or solubilized.

The composition of Claim 1 wherein substantially no portion of the drug is
dissolved and/or solubilized.

The composition of Claim 1 which, when analyzed according to Test I, has a
maximum viscosity of about 5 to about 50 Paes and a dynamic viscosity
measured at 2 sec”’ of about 0.3 to about 20 Pass.

The composition of Claim 1 which, when analyzed according to Test I, has a
maximum viscosity of about 5 to about 25 Pass and a dynamic viscosity
measured at 2 sec” of about 0.5 to about 7 Pass.

A method for increasing the physical stability of an aqueous pharmaceutical
composition of a drug of low water solubility, the method comprising adding
to the composition a pharmaceutically acceptable thixotropic agent

42
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41.

42.

43.

45.

47.
48.

49.

51.

52.

¢ C

present in an amount of at least about 0.25%, and a pharmaceutically \

acceptable inorganic suspending agent in amounts which act synergistically to
increase phyzical stability of the composition.

The method of Claimn 39 wherein the composition further comprises a wetting
agent.

The method of Claim 40 wherein a substentia] portion of the drug is
suspended in particulate form in the vehicle to form a suspension.

The method of Claim 41 wherein the composition is substantially
deflocculated.

The method of Claim 39 wherein the thixotropic thickening agent is a
cellulosic polymer.

The method of Claim 43 wherein the thixotropic thickening agent is selected
from the group consisting of methylcellulose, microcrystalline cellulose,
polyvinylpyrrolidone, and hydroxypropyl methycellulose.

The method of Claim 39 wherein the thixotropic thickening agent is a
polysaccharide gum,

The method of Claim 45 wherein the polysaccharide gum is selected from the
group consisting of xanthan, guar, acacia, and tragacanth gums.

The method of Claim 45 wherein the polysaccharide gum is xanthan gum.
‘The method of Claim 39 wherein the thixotropic thickening agent is present in
an amount of about 0.25% to about 2%, by weight.

The method of Claim 39 wherein the thixotropic thickening agent is present in
an amount of about 0.4% to about 2%, by weight.

The method of Claim 39 wherein the inorganic suspending agent is selected
from the group consisting of colloidal silicon dioxide, bentonite and kaolin.
The method of Claim 39 wherein the inorganic suspending agent is colloidal
silicon dioxide.

The method of Claim 51 wherein the colloidal silicon dioxide has a specific
surface area of about 50 to about 400 m*/g.
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7700 Bonhomme Avenue, Suite 400 L. .
St Louls, Migeourl 83106 iy WRITTEN OPINION
ETATS-UNIS D'AMERIQUE _ ..
S (PCT Rule 66)

Date of maling

(cymonivyeer) 26.05.2003
Appicants or agen(s fle relerence REPLY DUE within 3 month{s)
87845-000008 from the sbove dais of maliing
intemaional applicaion No. imemationsl fling duts (duinoniivyes) Priorhy date (dey#montivymar)
PCT/US02/24748 05/08/2002 08/08/2001
intamutionsl Patent Classificadion (IPC) ar bath national ciassification and IPC
AB1KS/M0
Appfican
PHARMACIA CORPORATION et al

Basls of the opinion
Priority

Lack of unity of Invention

Cerlain document cited

DDODO ®BDEO@

4. The tinal date by which the intemnational preliminary

1. This written opinion Is the sscond drawn up by this Inlemational Prefimninary Examining Authority.
2 This opinion contains indications relating to the following tems:

Non-setablishment of opinion with regund to novelty, inventive step and industrial applicabiity

Reasoned statement undsr Rule 88.2{a)(V) with regard 1o novelty, i'vantive stop or indusinial appOcabiity;
chations and explanations supporting such siatamant

Certain defects in the international appiication
Cariain chesrvations on the Miemational spplication

3. The applicant is hereby invited to reply to this opinion.

When? Ses he tma Imit indicated above. The applicant may, belore the expimiion of that fime Emil,
recuuast this Authordly 1o grant an extansion, ses Pule 88.2(d).

How? By submitiing a writien reply, accompanied, where sppropriaie, by anendments, soconding 1o Rule 86.3
For the form snd the Isngungs of the amendmonts, ses Rulss 85.8 and 68.9.

Also: For an adkiional opportunily it submit amendmants, see Ruls 60.4.
mummbmmmwmmmu
For an indormat communication with the sxamines, see Fuls 68.0.

¥ no reply le filed, the Inteynafionst prefiminary examination report will be ssiablishad on the basls of this opinion.

examination report must be estsbiished according o Ruls 80.2 i 06/12/2003.

Name and mefing addrags of the intemationa) “Ruthorzed officar / Examiner
proliminary exainieg ey
European Patent Offics - P.8. 6818 Patentiaan 2 von Eggelkraut-Gotta
;-?;v 340 mpfrs?:m n -y oF tme Briw)
- epo Lafitte-de Jong
Faxc +31 70340 - 3018 S

Talephone No, +31 70 340 4827

Form PCTAPEA/408 (cover shaef) {January 1894)
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WRITTEN OPINION Intemationsl appicaion No. PCTIU%&MB

. Basls of the opinion

1. With regard 1o the slemnents of the intemational appfication (Replacernent sheeis which have been fumished to
the receiving Office in response o an invitation under Article 14 are referred to in this opinion a8 “originally fled™).

Description, pages:

1-38 as originally filed

Claims, No.:

7-2753-18 as originally flled

1-8,28-52 as received on 23/04/2003 with latter of 23/04/2003
Drawings, sheets:

1/3-3/3 as originally filed

2. With regard to the language, all the elements marked above were avallable or fumished to this Authority in the
language In which the International appiication was flied, unless otherwise indicated under this ltem.

These elements were avallable or furnished to this Authorlty in the following language: , which la:

{0 the language of a translation fumished for the purposes of the international search (under Rule 23.1{b)).
O the language of publication of the International application (nder Rule 48.3(b)).

[0 the language of a tranalation fumished for the purposes of intemnational prefiminary axamination (under Rule
65.2 and/or 55.3).

contained In the intemational application In written form.

fled together with the imtemnational application in computer readable form.
fumished subsaquently to this Authority in written form.

fumnishad subsequentty to this Authority in computer readable form.

The statement thet the subsequently furnished written saquence listing doss not go beyond the disclosure In
the international application as filed has been fumished.

The statement that the information racorded in computer readable form is identical to the written sequence
listing has been fumished.

0O OoOGoaao

4. The amerxments have resuited in the cancellation of:

Form PCTAPEA/408 (Boxss VI, Sheat 1) (July 1998)



WRITTEN OPINION Intemational eppiication No. PCTIUS&(MB

O the description, pages:
O the claims, Nosa.:
O the drawings, sheets:
(W]

This report has been estabiished as if (some of) the amendments had not been made, since they have been
considered 1o go beyond the disclosure as filed (Rule 70.2(c)):

(Any raplacement sheet coniaining such amendments must be refermad o under Rem 1 and annexed io this
report.)

6. Additional observations, i necessary:

. Non-sstsblishment of opinion with regard to noveity, inventive step and industrial spplicablility

1. The questions whether the claimad invention appears to be novel, to Invoive an Inventive step (o be non-
obvious), or to be Industrially applicable have not been and will not be examined In reapect of:

O the entire international appiication,
1 clalms Nos. ,

because:

0 the sald imamational application, or the sald claims Nos. relate to the following subject matter which does
not require an intemational praliminary examination (specify):

1 the description, claims or drawings {indicats particuiar elemenis bejow) or sald claime Nos. are so unclear
that no meaningful opinion could be formad (speciy):

[0 the claims, or eald claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

B no Intemational search report has been established for the sald claims Nos. 1,30, as far as the search has
been restricted to those parts of the application which do appear to be clear, namely the compounds
specified in claims 4-8 and 88-70..

2. A written opinion cannot be drawn due to the faliure of the nuclectide and/or amino acid sequence listing to
comply with the standard provided for In Annex C of the Administrative Instructions:

3 the written form has not been fumished or doss not comply with the standard.
O the computer readable form has not been fumished or does not comply with the standard.

V. Reasoned statsment under Rule 68.2(a)|l) with regard to novelty, inventive step or industrial applicablility:
citations and explanations supporting such statement

Form PCTAPEAMOS (Baxas VI, Shest 2) (July 1908)
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WRITTEN PINION Internaional application No. PcTIUSO212>46
1. Statement
Novelty (N) Claims 30,43,44,50,58,590,77,78
invertive step (1S) Claims 1-4, 8-12, 14, 15, 18, 19, 23, 24, 31, 39-47, 50, 51, 58-61, 88, 71,72, 77.
78

industrial applicabliity (JA)  Claims

2. Citatiors and explanations
ooe soparats shest

Form PCTAPEA/4A08 (Boas 1-VHI, Sheet 3) (July 1998)



WRITTEN PINI N ' intermationa! epplication No. Pc‘rlusozlz471qg
SEPARATE SHEET

V. BaltemV

Reasoned statement under Rule 68.2(a)(il) with regard to noveltly, inventive step
or Induetrial applicabliity; clitations and explanations supporting such statement

1 Reference is made to the following documents:

D1: WO 93 20788 A (RIKER LABORATORIES INC) 28 October 1993 (1983-10-
28) & US 5 112 604 A 12 May 1892 (1992-05-12) clted in the application

D2: WO 9108734 A (ABBOTT LAB) 27 June 1991 (1891-08-27)

D3: EP-A-0 257 288 (ORATECH PHARM DEV CORP) 2 March 1088 (1988-03-
02)

D4: WO 00 321898 A (GAO DANCHEN ;SEARLE & CO (US);: MAZHARY AHMAD
M (US); HLINAK ANTHON) 8 June 2000 (2000-06-08) cited In the

application
2 AMENDMENTS (Art. 34(2)b) PCT)
The amendments of claime 1 and 39 are conform with Art. 34(2)(b) PCT.

3 NOVELTY (Ar. 33(2) PCT)

3.1 The Applicant's arguments conceming novelty of the amended claims In view of
D1, D2 and D4 are acknowledged.

3.2 D3 discloses a stable liquid syrup comprising Ibuprofen in suspension, bentonite
and PVP (D3, page 28-44; page 5, example 3). The viscosity is claimed in the -
range of 1 to 3 Pa‘s. As bentonite is obviously a thixotropic agent, claims
30,43,44,50,58,59, 77,78 are not new towards D3,

3.3 The present application does not meet the requirements of Article 33(2) PCT
because the subject-matter of claims 39,43,44,50,58,59, 77,78 is not new.

Form PCT/Ssparxis Sheav408 {Sheat 1) (EPO-Aprl 1907)
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WRITTEN OPINION Intematione! spplcation No.  PCT/US02/24748_)
SEPARATE SHEET \

3.4 In view of the prior art cited, claims 1-38,40-42,45-49,51-57,60-76 appear to be
novel and meet therefore the requirements of Art. 33(2) PCT.

4 INVENTIVE STEP (Art. 33(3) PCT)
4.1 Claims 39,43,44,50,58,59, 77,78 are not new and therefore not inventive.

4.2 Even If novelty of some claims with respect to D1 seems to have been restored by
introducing the amount of thickening agent, this amendment seems not to restore
inventivity for the following reasons: D1 discloses oral suspensions comprising a
drug of low water solubliity (D1, theophyliine, salkylsalicylic acid), polysorbate,
xanthan gum and sllicium dioxide (D1, page 10, table 1; page 12, table 3).
Saficyisallcytic acid Is a COX inhibitory drug and Is consldered to fall within the
scope of claims 4 and 68, as the term “selective COX-2 inhibltory drug® ie not
clear. The suspensions are stable for a prolonged period of time (D1, page 2,
lines 21-28). Even though the amount of thickening agent is claimed to be slightly
higher in the present set of claims, this can not be regarded as inventivity
establishing feature, as no surprising effect can be expected from this slightly
different quantitity of exciplent. Consequently, claims 1-4, 9-12, 14, 15, 18, 19, 23,
24, 31, 30-42, 45-47, 50, 51, 56-58, 80, 61, 66, 71, 72 are not inventive towards
D1.

4.3 Consequently, claims 1-4, 8-12, 14, 15, 18, 19, 23, 24, 31, 38-47, 50, 51, 56-58,
60, 81, 66, 71, 72, 77,78 are not inventive (Art. 33(3) PCT).

5 Certain defects

5.1 Rtis clear from the description of the present application that'a wetting agent is
essential to the performance of the invention. Since independent claim 39 does
not contain this feature it does not meet the requirement following from Article 6

PCT taken in combination with Rule 8.3 (b)(i),(ii) PCT that any Independent claim
must contain all the technical features essential to the invention.

5.2 The claimed subject-matter of independent claims 1 and 39 is not adequate to

Form PCT/Separain Sheet/408 (Shost 2) (EPO-April 1897)
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provide a solution to the underlying problem of the invention as stated in
paragraphs [0059] and [0067] of the present invention. Said claims are merely a
statement of the problem stated in the description. As the solution to the problem
lies in the selection of appropriate exciplents such as the wetting agent, the
polysaccharide gum and the active agent in an appropriate quantity, claims 1 and
39 lack of clarity and support (Art. 6 PCT).

5.3 Claim 2 does not meet the requirements of Article 8 PCT in that the matter for
which protection is sought is not defined. The claim attempts to define the subject-
matter in terms of the result to be achleved, namely by stating “..agent are present
In total and relative amounts such that the suspension is thixotropic, substantially

deflocculated and substantially physically stable". This merely amounts to a
statement of the underlying problem,

5.4 Claim 39 does not meet the requirements of Articie 8 PCT Iin that the matter for
which protection is sought Is not defined. The claim attempts to define the subject-

matter in terme of the result to be achieved. This merely amounts to-a statement
of the underlying problem.

5.5 Claims 37, 38, 77 and 78 refer to a test in the description on page 24. Claims
must not, in respect of the technical features of the invention, rely on refsrences to
the description or drawings "except where absolutely necessary {Guidelines C-Ill,
4.10; Rule 6.2(a) PCT). As a reference to the description does not seem to be

absolutely necessary, claims 37, 38, 77 and 78 do not fulfill the requirements of
Article 6 PCT.

5.8 The term "low water solubllity® used in claims 1, 4, 39 is vague and Indefinite and
as such renders the scope of the claims 1-4, 8-86, 71-78 unclear; awordmgly. 1he
claims require amendment td remove this defect (Article 6 PCT).

5.7 The term "in a therapeutically and/or prophylactically effective total amount® used
in claims 3 and 65 is vague and indefinite and as such renders the scope of the
claims unclear (Article 6 PCT). Furthermore, a pharmaceutical composition is
considered to necessarily comprise the drug an effective amount.

Form PCT/Saparxia Sheal/408 (Shest 3) (EPO-Aprdl 1907)
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5.8 The tarm "substantially” used In clalms 2,34,36,42,74,76 is vague and indefinite
and as such renders the scope of the claims unclear; accordingly, the claims
require amendment to remove this defect (Article 8 PCT).

WRITTEN OPINION Intemational application No. PCTIU802/247{%

5.9 The term "about® used in claims 8,10,14,15,21,22,25-33,35,37,38,48,49,52-

59,63,64,71-73,75,77,78 render the scope of the claims unclear and indefinite {(Ar-
ticle 6 PCT).

5.10 It is not clear how polyvinyipyrolidone could be coneidered as a cellulosic
polymer. Claim 44 is therefors no clear (Asticle 6 PCT).

5.11 If amendments are filed, it should be by way of replacement pages in the manner
stipulated by Rule 86.8(a) PCT. In particular, fair coples of the amendments
should be fllad preferably In triplicate. Moreover, the applicant’s attention is drawn
to the fact that, as a consequence of Rule 88.8(a) PCT the examiner is not per-

mitted to carty out any amendments under the PCT procedure, however minor
these may be.

5.12 In order to facilitate the examination of the conformity of the amended application
with the requirements of Article 34(2)(b) PCT, the applicant s requested to clearly
identify the amendments carried out, no matter whether they concem
amendments by addition, replacement or deletion, and to indicate the passagee of
the application as filed on which these amendments are based (see also Rule
66.8(a) PCT).

Formn PCT/Saparaie Shast/408 (Shest 4) (EPO-Apill 1987)



IN THE EUROPEAN PATENT OFFICE
AS INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

International Application No.: PCT/US02/24746

International Filing Date: 05 August 2002

Applicant: Pharmacia Corporation

Title: STABILIZED ORAL SUSPENSION FORMULATION

Attorney Docket: 6794S-000009/WO/POA
AMEND AND RES SET N ON

This paper is filed in response to the Written Opinion under PCT rule 66, dated
26/05/2003.

" Please smend Claims 14, 34, 36-39, 41, 44, 65, 66, 74, and 76-78 as indicated below,
wherein underlining indicates insertions and bracketing indicates deletions to the claims as
originally filed. Please add new Claims 79-90. Applicants include herewith substitute shects

including the amended claims and new claims.

IN THE CLAIMS
1. (Amended) [An] A physically stable, thixotropic, orally deliverable

pharmaceutical composition comprising a drug of low water solubility and an aqueous liquid
vehicle that comprises (a) a pharmaceutically acceptable wetting agent, (b) a
pharmaceutically acceptable thixotropic thickening agent present in [an] a thixotropic amount
of at least about 0.25%, and (c) a pharmaceutically acceptable inorganic suspending agent.

2. (Amended) The composition of Claim 1 wherein at least a substantial portion of
the drug is suspended in particulate form in the vehicle to form a suspension [and wherein the
wetting agent, thickening agent and suspending agent are present in total and relative
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amounts such] that [the suspension] is [thixotropic,] substantially deflocculated[, and
substantially physically stable].

3. (Amended) The composition of Claim 1 wherein the drug is present in [a
therapeutically and/or prophylactically effective total amount] an amount of at Jeast about
0.01%.

34. (Amended) The composition of Claim 1 wherein [substantially all} about 85% to
100% of the drug is suspended in particulate form.

36. (Amended) The composition of Claim 1 wherein [substantially no portion] less
than about 10% of the drug is dissolved and/or solubilized.

37. (Amended) The composition of Claim 1 {which, when analyzed according to
Test L] wherein the composition has a maximum viscosity of about 5 to about 50 Pass and a
dynamic viscosity measured at 2 sec”’ of about 0.3 to about 20 Pass.

38. (Amended) The composition of Claim 1 [which, when analyzed according to
Test 1,] wherein the composition has a maximum viscosity of about 5 to about 25 Pass and a
dynamic viscosity measured at 2 sec™ of about 0.5 to about 7 Pass.

39. (Amended) A method for increasing the physical stability of an aqueous,
thixotropic pharmaceutical composition of a drug of low water solubility, the method
comprising adding to the composition a pharmaceutically acceptable thixotropic thickening
agent [present] in [an] a thixotropic amount of at least about 0.25%, and a pharmaceutically
acceptable inorganic suspending agent in amounts which act synergistically to increase
physical stability of the composition.

41. (Amended) The method of Claim 40 wherein a substantial portion of the drug is

suspended in particulate form in [the] a vehicle to form a suspension.

44. (Amended) The method of Claim [43] 39 wherein the thixotropic thickening
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agent is sclected from the group consisting of methylcellulose, microcrystalline cellulose,
polyvinylpyrrolidone, and hydroxypropyl methycellulose.

65. (Amended) The method of Claim 39 wherein the drug is present in [a
therapeutically and/or prophylactically effective total amount] an amount of at lcast about
0. i i is.

66. (Amended) The method of Claim 39 wherein the drug is a selective
cyclooxygenase-2 inhibitory drug| of low water solubility].

74. (Amended) The method of Claim 73 wherein [substantially all] about 85% to
100% of the drug is suspended in particulate form.

76. (Amended) The method of Claim 39 wherein [substantially no portion] less than
about 10% of the drug is dissolved and/or solubilized.

77. (Amended) The method of Claim 39 wherein the composition has a maximum
viscosity of about 5 to about 50 Pass and a dynamic viscosity measured at 2 sec” of sbout 0.3
to about 20 Pass] when analyzed according to Test I].

78. (Amended) The method of Claim 39 wherein the composition has a maximum
viscosity of about 5 to about 25 Pass and a dynamic viscosity measured at 2 sec” of about 0.5
to about 7 Pass[ when analyzed according to Test I].

79. (New) The composition of Claim 1, wherein the drug of low water solubility has
a solubility in water, measured at 37°C, not greater than about 1 mg/ml.

80. (New) The composition of Cleim 1, wherein the drug of low water solubility has
a solubility in water, measured at 37°C, not greater than sbout 0.1 mg/ml.

81. (New) The composition of Claim 4, wherein the selective cyclooxygenase-2
inhibitory drug has a solubility in water, measured at 37°C, not greater than sbout 1 mg/ml.
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82. (New) The composition of Claim 4, wherein the selective cyclooxygenase-2
inhibitory drug has a solubility in water, measured at 37°C, not greater than about 0.1 mg/ml.

83. (New) The method of Claim 39, wherein the drug of low water solubility has a
solubility in water, measured at 37°C, not greater than about 1 mg/ml.

84. (New) The method of Claim 39, wherein the drug of low water solubility has a
solubility in water, measured at 37°C, not greater than about 0.1 mg/ml.

85. (New) The composition of Claim I wherein the drug is present in an amount of
no more than about 90%, on a weight per weight basis.

86. (New) The method of Claim 39 wherein the drug is present in an amount of no
more than about 90%, on a weight per weight basis.

87. (New) The composition of Claim 1 wherein about 50% to 100% of the drug is
suspended in particulate form.

88. (New) The composition of Claim 1 wherein less than about 5% of the drug is
dissolved and/or solubilized.

89. (New) The method of Claim 41 wherein about 50% to 100% of the drug is
suspended in particulate form.

90. (New) The method of Claim 39 wherein less than about 5% of the drug is

dissolved and/or solubilized.

REMARKS

Claims 1-78 are pending in this application. This paper amends Claims 1-3, 34, 36-39,
41, 44, 65, 66, 74, and 76-78. Also, new Claims 79-90 are added. It is believed that the claim
amendments, as well as the new claims, add no new matter to this application. Support for the
amendments and new claims can be found as follows.
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In claim 1, support can be found in claim 1 as originally filed. In addition, support for {8
a physically stable, thixotropic, orally deliverable pharmaceutical composition comprising a
drug of low water solubility and an aqueous liquid vehicle that comprises a pharmaceutically
acceptable wetting agent and a pharmaceutically acceptable thixotropic thickening agent can
be found at least on page 6, lines 18-26. Support for a thixotropic amount of at least about
0.25% can be found at least on page 21, lines 25-28.

In Claim 2, support can be found at least on Claim 2 as originally filed.

In Claim 3, support for "sn amount of at least about 0.01%" can be found at least on
page 12, lines 2-7.

In Clsim 34, support for "about 85% to 100% of the drug is suspended in particulate
form" can be found at least on page 19, lines 4-6.

In Claim 36, support for "less than about 10% of the drug is dissolved and/or
solubilized” can be found at least on page 19, lines 6-8.

In Claim 37, support can be found at least on Claim 37 as originally filed.

In Claim 38, support can be found at least on Claim 38 as originally filed.

In Claim 39, support can be found at least on Claim 39 as originally filed. In addition,
support for an aqueous, thixotropic pharmaceutical composition of a drug of low water
solubility can be found at lcast on pagoe 6 lines 18-26; support for a pharmaceutically
acceptable thixotropic thickening agent in a thixotropic amount of at least about 0.25% can
be found at least on page 21, lines 25-28; support for 8 pharmaceuticaily acceptable inorganic
suspending agent can be found at least on page 22, lines 1-2; support for agents in amounts
which act synergistically can be found at least on page 22 lines 8-16.

In Claim 41, support can be found at least on Claim 41 as originaily filed.

In Claim 44, support can be found at least on Claim 44 as originally filed.
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In Claim 65, support for "an amount of at least about 0.01%" can be found at least on
page 12, lines 2-7. [\)

In Claim 66, support can be found at least on Claim 66 as originally filed.

In Claim 74, support for "about 85% to 100% of the drug is suspended in particulate
form" can be found at least on page 19, lines 4-6.

In Claim 76, support for "less than about 10% of the drug is dissolved and/or
solubilized" can be found at least on page 19, lines 6-8.

In Claim 77, support can be found at least on Claim 77 as originally filed.

In Claim 78, support can be found at least on Claim 78 as originally filed.

In Claim 79, support for a drug of low water solubility can be found at least at least on
claim 1 as originally filed. In addition, support for a drug having a solubility no greater than 1
mg/ml at 37°C can be found at least on page 9, lines 13-15.

In Claim 80, support for a drug of low water solubility can be found at least at least on
claim 1 as originally filed. In addition, support for a drug having a solubility no greater than
0.1 mg/ml at 37°C can be found at least on page 9, lines 13-17.

In Claim 81, support for the selective cyclooxygenase-2 inhibitor can be found at least
on claim 4 as originally filed. In addition, support for a drug having a solubility no greater
then 1 mg/ml at 37°C can be found at least on page 9, lines 13-15.

In Claim 82, support for a drug of low water solubility can be found at least on claim
4 as originally filed. In addition, support for a drug having a solubility no grester than 0.1
mg/ml at 37°C can be found at least on page 9, lines 13-17.

In Claim 83, support can be found at least on Claim 39 as originally filed. In addition,
support for a drug of low water solubility having a solubility no greater than 1 mg/ml at 37°C
can be found at least on page 9, lines 13-15.
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In Claim 84, support can be found at least on Claim 39 as originally filed. In addition,
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support for a drug of low water solubility having a solubility no greater than 0.1 mg/ml at (\)

37°C can be found at least on page 9, lines 13-17.

In Claim 85, support for an amount of no more than about 90%, on a weight per
weight basis can be found at least on page 12, lines 2-10.

In Claim 86, support for an amount of no more than about 90%, on a weight per
weight basis can be found at least on page 12, lines 2-10.

In Claim 87, support for suspension of about 50% to 100% of the drug in particulate
form can be found at least on page 19, lines 3-6.

In Claim 88, support for dissolution or solubilization of less than about 5% of the drug
can be found at least on page 19, lines 6-9.

In Claim 89, support for suspension of about 50% to 100% of the drug in particulate
form can be found at least on page 19, lines 3-6.

In Claim 90, support for dissolution or solubilization of less than about 5% of the drug
can be found at least on page 19, lines 6-9.

In the Written Opinion, paragraph 3.2, the [IPEA states that Claims 39, 43, 44, 50, 58,
59, 77, and 78 cannot be considered novel and, in paragraph 4.2, that they are not inventive,
over patent application EP 0 257 288 A1 to Oratech Pharmaceutical Development
Corporation ("Oratech”). Applicants request reconsideration and withdrawal of these
assessments because Oratech does not teach a method for increasing the physical stability of
an aqueous, thixotropic pharmaceutical compogition, nor does it teach the addition of &
thixotropic amount of a thixotropic thickening agent. While some compositions taught by
Oratech include bentonite as indicated by the IPEA, bentonite is included by Oratech as a
stabilizing agent (Oratech, page 3 lines 28-39). Although Oratech states that stabilizing
agents such as bentonite provide "multiple very useful finctions™ which are specified to be
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"aiding in dispersing and suspending the ibuprofen particles and then forming a protective
molecular or fine particle coat around the suspended drug," Oratech does not teach a method
for increasing the physical stability of an aqueous, thixotropic pharmaceutical composition
that includes adding a thixotropic amount of bentonite. In contrast, Claim 39 as amended (and
Claims 43, 44, 50, 58, 59, 77, and 78, by dependence) recites a method of increasing the
physical stability of an aqueous, thixotropic pharmaceutical composition which includes the
provigion of a thixotropic amount of a thixotropic thickening agent. Oratech, therefore, does
not negate novelty nor inventiveness of Claims 39, 43, 44, 50, 58, 59, 77, and 78, and
applicants respectfully request withdrawal of this assessment.

In the Written Opinion, paragraph 4.2, the IPEA states that Claims 1-4, 9-12, 14, 15,
18, 19, 23, 24, 31, 39-42, 45-47, 50, 51, 56-59, 60, 61, 71, 72, 77, and 78 do not involve an
inventive step over patent application WO 93 20798 to Riker Laboratories Inc. ("Riker”).
Riker discloses, on page 3 lines 14-15, a hydrocolloid gum present in an amount of from
about 0.02% to about 0.10% as & suspending agent. Applicants request reconsideration and
withdrawal of this ass

zssment. First, the present claims as amended recite an amount of at
least about 0.25% of a thixotropic agent. Second, an amount of a gum that provides activity
as a suspending agent is not necessarily the same as an amount of a gum that provides
activity as a thixotropic agent. In this connection, Riker neither teaches nor suggests the use
of a thixotropic amount of a thixotropic agent. Third, Riker neither teaches nor suggests a
thixotropic pharmaceutical composition, as recited in the claims as amended. In addition,
there is no disclosure in Riker of the synergistic increase in physical stability as recited in
Claim 39. Riker, therefore, does not negate novelty or inventive step in Claims 1-3, 9-12, 14,
15, 18, 19, 23, 24, 31, 39-42, 45-47, 50, 51, 56-58, 60, 61, 71 and 72 and spplicants

respectfully request withdrawal of this assessment by the IPEA.

N
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In the Written Opinion, paragraph 5.1, the IPEA states that Claim 39 does not contain
all the features essential to the performance of the invention. Reconsideration and withdrawal
of this asscssment is respectfully requested in view of the amendment to Claim 39, Based on
the amendment, the method comprises the additional recitation of "a pharmaceutically
acceptable wetting agent.”

In the Written Opinion, paragraph 5.2, the IPEA states that Claims 1 and 39 do not
adequately provide a solution to the underlying problem. Applicant request withdrawal of the
asscssment, because the underlying problem is to provide a physically stable, orally
deliverable pharmaceutical composition, and Claims 1 and 39 recite components of such a
composition. A skilled artisan, in view of the specification, can select the components and the
amounts thereof without undue experimentation in preparing a composition. Applicants,
therefore, request withdrawal of the assessment.

In the Written Opinion, paragraph 5.3, tho IPEA states that Claim 2 is indefinite.
Claim 2 as amended recites the composition of Claim 1 wherein at least a substantial portion
of the drug is substantially deflocculated. A skilled artisan turning to the specification will
find guidance for preparation of compositions of the present application that are substantially
deflocculated (e.g., in the examples disclosed in paragraphs 265-276). Hence, on the basis of
the guidance provided by the specification, a skilled artisan can prepare compositions of the
invention without undue experimentation, and Applicants, therefore, request withdrawal of
the aggessment.

In the Written Opinion, paragraph 5.4, the IPEA states that Claim 39 is indefinite,
because it attempts to define the subject-matter in terms of the result to be achieved.
Applicants request withdrawal of the assessmeut, because the claim does not merely recite a
result to be achieved. Rather, Claim 39 provides procedures of such method, by reciting the

addition of components to a composition. Accordingly, Claim 39 provides a solution to the
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underlying problem, and Applicants, therefore, respectfully request reconsideration and
withdrawal of this assessment.

In the Written Opinion, paragraph 5.5, the IPEA states that Claims 37, 38, 77, and 78
unnecessarily rely on references to the description. Reconsideration and withdrawal of this
assessment is respectfully requested in view of the amendments to Claims 37, 38, 77, and 78.

In the Written Opinion, paragraph 5.6, the IPEA states that the term "low water
golubility” as used in Claims 1, 4, and 39 is indefinite, rendering the scope of claims 1-4, 9-
66, and 71-78 unclear. Recongideration and withdrawal of this assessment is requested
because "low water solubility” is not only a term well recognized in the art, it is further
explained and illustrated in the specification. For example, on page 9, lines 13-15 it is stated
that a “’drug of low water solubility’ or 'poorly water solubility drug' herein refers to any drug
or compound having a solubility in water, measured at 37°C, not greater-than about 10
mg/ml, and preferably not greater than about 1 mg/ml." In addition, for example, on page 9,
lines 25-29, it is stated that "individual drugs of low solubility as defined herein include those
drugs categorized as 'slightly soluble', 'very slightly soluble’, ‘practically insoluble’ and
‘insoluble’ in USP 24, pp. 2254-2298; and those drugs categorized as requiring 100 ml or
more of water to dissolve 1 g of the drug, as listed in USP 24, pp. 2299-2304." Because a
claim can be understood in view of the specification, the phrase "low water solubility” is not
indefinite in claims 1, 4 and 39, and Applicants, therefore, request withdrawal of the
assessment.

In the Written Opinion, paragraph 5.7, the IPEA states that the teym "in 2
therapeutically and/or prophylactically effective total amount” as used in Claims 3 and 65 is
indefinite. The IPEA further states that a pharmaceutical composition is considered to

necessarily comprise the drug in an effective amount. Reconsideration and withdrawal of this

10
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assessment is respectfully requested in view of the amendments to Claims 3 and 65, in which {s\
amounts of a drug are recited.
In the Written Opinion, paragraph 5.8, the IPEA states that the term "substantially” as
used in Claims 2, 34, 36, 42, 74, and 76 is indefinite. With respect to Claims 2 and 42,
"substantially” is used in the phrase "substantially deflocculated.” This phrase is defined in
the specification, for example on page 7, paragraph 27 ("The term 'substantially
deflocculated’ herein refers to drug particles in suspension which do not coagulate and/or
agglomerste together to form flocs.") Because of this recitation in the specification,
withdrawal of the assessment is requested in regard to claims 2 and 42. With respect to
ssessment is respectfully
requested in view of the amendments to the Claims, which now recite ranges.

Claims 34, 36, 74, and 76, reconsideration and withdrawal of this

In the Written Opinion, paragraph 5.9, the IPEA states that the word "sbout” as used
in Claims 9, 10, 14, 185, 21, 22, 25-33, 35, 37, 38, 48, 49, 52-59, 63, 64, 71-73, 75, 77, and 78
renders the claims indefinite. Withdrawal of the assessment is requested in view of
examination guidelines. According to Guidelines for Examination in the European Patent
Office (Part C, Chapter III, 4.5a), "the word ‘sbout’ or similar terms such as 'approximately'...
may be applied, for example, to a particular value (e.g. 'about 200° C’) or to a range (e.g.
‘about X to about y"). In each case, the examiner should use his judgment as to whether the
meaning is sufficiently clear in the context of the application read as a whole. However, the
word can only be permitted if its presence does not prevent the invention from being
unambiguously distingnished from the prior art with respect to novelty and inventive step.” In
this case, Applicants believe that each usc of "about" is sufficiently clear in the context of the
application read as a whole, and, furthermore, that none of the recited uses of the word
"about" prevent the invention from being unambiguously distinguished from the prior art.
Applicants, therefore, respectfully request withdrawal of the assessment.

11
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In the Written Opinion, paragraph 5.10, the IPEA states that Claim 44 is not clear \
because it is not clear how polyvinylpyrrolidone could be considered as a cellulosic polymer. (\)
Reconsideration and withdrawal of this assessment is respectfully requested in view-of the
amendment to Claim 44, which is now dependent on Claim 39.

Should any questions arise, the International Preliminary Examining Authority is
requested to contact the undersigned attorney.

Respectfully

nye Se /X

Sanl L. Zackson USPTO Reg. No. 52,591
HARNESS, DICKEY & PIERCE, P.L.C.
7700 Bonhomme, Suite 400

St. Lonis, Missouri 63105

(314) 726-7500

(314) 726-7501 - Fax

12



WHAT IS CLAIMED IS: io
1. A physically stable, thixotropic, orelly deliverable pharmaceutical
composition comprising & drug of low water solubility and an aqueous liquid f\)
vehicle that comprises (a) a pharmaceutically acceptable wetting agent, (b) a
pharmaceutically acceptable thixotropic thickening agent present in a
thixotropic amount of at least about 0.25%, and (c) a pharmaceutically
acceptable inorganic suspending agent.
2. The composition of Claim 1 wherein at least a substantial portion of the drug
is suspended in particulate form in the vehicle to form a suspension that is
substantially deflocculated.
3 The composition of Claim 1 wherein the drug is present in an amount of at
least about 0.01%.
4, The composition of Claim 1 wherein the drug is a selective cyclooxygenase-2
inhibitory drug of low water solubility.
5. The composition of Claim 4 wherein the selective cyclooxygenase-2
inhibitory drug is a compound of formula

Y\
0, [ I
\\s /

R\ |
o P,
R‘

where R’ is a methyl or amino group, R* is hydrogen or a C;.4 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 oxo, halo, methyl or halomethyl groups.

6. The composition of Claim 5 wherein the five- to six-membered ring is selected
from the group consisting of cyclopentenone, furanone, methylpyrazole,
isoxszole and pyridine rings substituted at no more than one position.

39



28.
29.
30.

31.
32.

33.
34,
35.
36.

37.
38.

39.
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The composition of Claim 24 wherein the colloidal silicon dioxide has a
weight average particle diameter of about 10 to about 25 nm.

The composition of Claim 1 wherein the inorganic suspending agent is present
in an amount of about 0.01% to about 3%, by weight.

The composition of Claim 24 wherein the inorganic suspending agent is
present in an amount of about 0.25% to about 1%, by weight.

The composition of Claim 1 wherein the thixotropic thickening agent and the
inorganic suspending agent are present in a weight ratio of about 10:1 to about
1:10.

The composition of Claim 1 wherein the thixotropic thickening agent and the
inorganic suspending agent are present in a weight ratio of about 2:1 to about
1:2.

The composition of Claim 1 wherein about 75% to 100% of the drug is
suspended in particulate form.

The composition of Claim 1 wherein about 85% to 100% of the drug is
suspended in particulate form.

The composition of Claim 1 wherein less than about 25% of the drug is
dissolved and/or solubilized.

The composition of Claim 1 wherein less than about 10% of the drug is
dissolved and/or solubilized.

The composition of Claim 1 wherein the composition has a maximum
viscosity of about 5 to about 50 Pasa and a dynamic viscosity measured at 2
sec”’ of about 0.3 to about 20 Pass. '

The composition of Claim 1 wherein the composgition has a maximum
viscosity of about 5§ to about 25 Pass and a dynamic viscosity measured at 2
sec” of about 0.5 to sbout 7 Pass.

A method for increasing the physical stability of an aqueous, thixotropic
phermaceutical composition of a drug of low water solubility, the method
comprising adding to the composition a pharmaceutically acceptable
thixotropic thickening agent in a thixotropic amount of at least about 0.25%,

42
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41.

42,

43.

45.

47.

49,

50.

51

52.

53.
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and a pharmaceutically acceptable inorganic suspending agent in amounts
which act synergistically to increase physical stability of the composition.
The method of Claim 39 wherein the composition further comprises a wetting
agent.

The method of Claim 40 wherein a substantial portion of the drug is
suspended in particulate form in a vehicle to form a suspension.

The method of Claim 41 wherein the composition is substantially
deflocculated.

The method of Claim 39 wherein the thixotropic thickening agent is a
cellulosic polymer.

The method of Claim 39 wherein the thixotropic thickening agent is selected
from the group consisting of methylcellulose, microcrystalline celtulose,
polyvinylpyrrolidone, and hydroxypropyl methycellulose.

The method of Claim 39 wherein the thixotropic thickening agent is a
polysaccharide gum.

The method of Claim 45 wherein the polysaccharide gum is selected from the
group consisting of xanthan, guar, acacia, and tragacanth gums.

The method of Claim 45 wherein the polysaccharide gum is xanthan gum.
The method of Claim 39 wherein the thixotropic thickening agent is present in
an amount of about 0.25% to about 2%, by weight.

The method of Claim 39 wherein the thixotropic thickening agent is present in
an amount of about 0.4% to about 2%, by weight.

The method of Claim 39 wherein the inorgmmic suspending agent is selected
from the group consisting of colloidal silicon dioxide, bentonite and kaolin.

The method of Claim 39 wherein the inorganic suspending agent is colloidal

gilicon dioxide.

The method of Claim 51 wherein the colloidal silicon dioxide has a specific
surface area of about 50 to about 400 m?/g.

The method of Claim 51 wherein the colloidal silicon dioxide has a specific
surface area of about 150 to about 400 m*/g.
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54.

55.

56.

57.

58.

59.

61.

62.
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The method of Claim 51 wherein the colloidal silicon dioxide has a weight
average particle diameter of about 7 to about 40 nm.

The method of Claim 51 wherein the colloidal silicon dioxide has & weight
average particle dimmeter of sbout 10 to ebout 25 nm.

The method of Claim 39 wherein the inorganic suspending agent is present in
an amount of about 0.01% to about 3%, by weight.

The method of Claim 56 wherein the inorganic suspending agent is present in
an amount of about 0.25% to about 1%, by weight.

The method of Claim 39 wherein the thixotropic thickening agent and the
inorganic suspending agent are present in a weight ratio of sbout 10:1 to about
1:10.

The method of Claim 39 wherein the thixotropic thickening agent and the
inorganic suspending agent arc present in a weight ratio of about 2:1 to about
1:2.

The method of Claim 40 wherein the wetting agent is selected from the group
consisting of quaternary ammonium compounds, diocty! sodium
sulfosuccinate, polyoxyethylene alkylphenyl ethers, poloxamers,
polyoxyethylene fatty acid glycerides and oils, polyoxyethylene alkyi cthers,
polyoxyethylene fatty acid esters, polyoxyethylene sorbitan csters, propylene
glycol fatty acid esters, sodium lauryl sulfate, fatty acids and salts thereof,
glyceryl fatty acid esters, sorbitan esters, tyloxapol and mixtures thereof.

The method of Claim 40 wherein the wetting agent is selected from the group
consisting of benzalkonium chloride, benzethonium chloride, cetylpyridinium
chloride, dioctyl sodium sulfosuccinate, nonoxynol 9, nonoxynol 10,
octoxynol 9, polyoxyethylene 8 caprylic/capric mono- and diglycerides,
polyoxyethylene 35 castor oil, polyoxyethylene 20 cetostearyl ether,
polyoxyethylens 40 hydrogenated castor oil, polyoxyethylene 10 oley! ether,
polyoxyethylene 40 stearate, polysorbate 20, polysorbate 40, polysorbate 60,
polysorbate 80, propylene glycol laurste, sodium lauryl sulfate, sorbitan
monolaurate, sorbitan monooleate, sorbitan monopalmitate, sorbitan
monostearate, tyloxapol and combinations thereof.

The method of Claim 40 wherein the wetting agent is polysorbate 80.
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67.
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68.

70.

C. . C..

‘The method of Claim 40 wherein the wetting agent is present in an amount of
about 0.01% to about 2%, by weight.

The method of Claim 40 wherein the wetting agent is present in an amount of
about 0.25% to about 0.75%, by weight.

The method of Claim 39 wherein the drug is present in an amount of at least
about 0.01%, on a weight per weight basis.

The method of Claim 39 wherein the drug is a selective cyclooxygenase-2
inhibitory drug.

The method of Claim 66 wherein the sclective cyclooxygenase-2 inhibitory
drug is 2 compound of formula

1N

7 |

SGP

Rt

where R’ is a methyl or amino group, R* is hydrogen or a C;.4 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 oxo, halo, methyl or halomethyl groups.
The method of Claim 67 wherein the five- to six-membered ring is selected
from the group congisting of cyclopentenone, furanone, methylpyrazole,
isoxazole and pyridine rings substituted at no more than one position.
The method of Claim 68 wherein the selective cyclooxygenase-2 inhibitory
drug is selected from the group consisting of celecoxib, deracoxib, valdecoxib,
rofecoxib, etoricoxib, 2-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl]-2-
cyclopenten-1-one and (S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-
3-carboxylic acid.
The method of Claim 69 wherein the selective cyclooxygenase-2 inhibitory
drug is celecoxib.
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71.

73.

74.

15.

76.

78.

80.

81.

83.
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The method of Claim 39 wherein the drug is present in an amount of about
0.01% to about 15%, by total weight of the composition.

The method of Claim 39 wherein the drug is present in an amount of about
0.01% to about 5%, by total weight of the composition.

The method of Claim 41 wherein about 75% to 100% of the drug is suspended
in particulate form.
The method of Claim 73 wherein about 85% to 100% of the drug is suspended
in particulate form.
The method of Claim 39 wherein less than about 25% of the drug is dissolved
and/or solubilized.

The method of Claim 39 wherein less than about 10% of the drug is dissolved
and/or solubilized.

The method of Claim 39 wherein the composition has a maximum viscosity of
about 5 to about 50 Paes and a dynamic viscosity measured at 2 sec”™ of about
0.3 to about 20 Pass.

The method of Claim 39 wherein the composition has a maximum viscosity of
about 5 to about 25 Pass and a dynamic viscosity measured at 2 sec’ of about
0.5 to abont 7 Pass.

The composition of Claim 1, wherein the drug of low water solubility has a
solubility in water, measured at 37°C, not greater than about 1 mg/ml.

The composition of Claim 1, wherein the drug of low water solubility has a
solubility in water, measured at 37°C, not greater than about 0.1 mg/ml.
The composition of Claim 4, wherein the selective cyclooxygenase-2
inhibitory drug has a solubility in water, measured at 37°C, not greater than
sbout 1 mg/ml.

The compotition of Claim 4, wherein the selective cyclooxygenase-2
inhibitory drug has a solubility in water, measured at 37°C, not greater than
about 0.1 mg/mi.

The method of Claim 39, wherein the drug of low water solubility has a
solubility in water, measured at 37°C, not greater than about 1 mg/ml.
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86.

87.

89.

The method of Claim 39, wherein the drug of low water solubility has a
solubility in water, measured at 37°C, not greater than about 0.1 mg/ml.

The composition of Claim 1 wherein the drug is present in an amount of no
more than about 90%, on a weight per weight basis,

The method of Claim 39 wherein the drug is present in an amount of no more
than about 90%, on a weight per weight basis.

The composition of Claim 1 wherein about 50% to 100% of the drug is

suspended in particulate form.

The composition of Claim 1 wherein less than about 5% of the drug is

dissolved and/or solubilized.

The method of Claim 41 wherein about 50% to 100% of the drug is suspended

in particulate form.

The method of Claim 39 wherein less than about 5% of the drug is dissolved

and/or solubilized.
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. LICENSE FOR FOREIGN FILING UNDER /\J
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, §.11 & 5.15 [\_)
GRANTED

The applicant has been granted a Bcense under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such Icenses are Issued In all applications where
the conditions for Issuance of a icense have been met, regardiess of whether or not a license may be required as
set forth in 37 CFR 5.15. The scops and imitations of this Icense are set forth In 37 CFR 5.15(a) unless an earfler
icense has been leaued under 37 CFR 5.15(b). The Icense Is subject to revocation upon written notificetion. The
date Indicated is the effective date of the licenae, unless an eariler icense of similar scope has been granted
under 37 CFR 5.13 or 5.14.

This Icense is to be retained by the fcenses and may be used at any ttime on or after the effective date thereof
uniess It Is revoked. This Bcense Is automaticelly transferved to any related applicaions(s) flled under 37 CFR
1.53(d). This icanse la not retroactive,

The grant of a cense does not In any way lessen the responsibliity of s Ecenses for the securily of the subject
mutter as Imposed by any Govemment contract or the provisions of existing laws relating to esplonage and the
national security or the export of technical data. Licensees should apprise themselves of current regulations
especially with respact to certaln countries, of other agencles, particularly the Office of Defense Trade Controls,
Department of Stete (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Office of
Export Administration, Department of Commerce (15 CFR 370.10 (); the Office of Foreign Assets Control,
Department of Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No Icense under 35 U.8.C. 184 has been granted at this time, If the phrase “"IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a Icense under 37 CFR
5.12, If a Icense is dealred before the expiration of 8 montha from the fiing date of the application. If 8 months
has lapsed from the filing date of this appication and the icensee has not recelved any indication of a ascrecy
order under 35 U_S.C. 181, the licensee mey foreign file the applcation pursuani to 37 CFR 5.15(b).

PLEASE NOTE the following Information about the Flling Recelipt:

+ The nrticies such as "a," "an” and "the" are not included ss the first words in the title of an appiication.
They are considered to be unnecessary to the understanding of the title.

¢ The words "new,” "mproved,” "Improvements in" or "relating to" are not Included as first words in the
tile of an appication because a patent application, by nature, Is a new kiea or Improvement.

o The titis may be truncatad If it consiets of more than 500 characters (letters and spaces combined).
s The docket numbar allows a meximum of 25 characters.

o [f your appiication was submitted under 37 CFR 1.10, your filing date should be the "date In" found on the
Express Mall label. If there Is a discrepancy, you should submit a request for a corrected Filing Recelpt
along with a copy of the Express Mall label showing the “date in.”
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Assistant Commissioner for Patents
Office of Initial Patent Examination
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ASSIGNMENT 6\)
WHEREAS, I/WE, the undersigned, have made certain invention or inventions whi

are disclosed in patent application(s) and/or provisional patent application(s) entitled:
STABILIZED ORAL SUSPENSION FORMULATION

identificd as United States Provisional Patent Application Serial No. 60/310,372 which
was filed on August 6, 2001; and

WHEREAS, PHARMACIA CORPORATION, having offices at 100 Route 206
North, Peapack, New Jersey 07977, is desirous of acquiring the entire right, title and interest
in and to said invention or inventions and any and all patents to be obtained therefor;

NOW, THEREFORE, FOR GOOD AND VALUABLE CONSIDERATION, the
receipt of which is hereby acknowledged, Y'WE do hereby sell, assign and transfer to said
PHARMACIA CORPORATION, its successors and assigns, the entire right, title and interest
in and to said invention or inventions, in any form or embodiment thereof, and in and to ssid
application(s); and in and to any and all applications filed in any country based thereon,
including the right to file applications in countries other than the country of priority filing
under the provisions of any international convention; also in and to any and all improvements
on said invention or inventions now or hereafter made by me/us as employee(s), agent(s) or
contractor(s) of said PHARMACIA CORPORATION:; also the entire right, title and interest
in and to any and all patents, including roissues and extensions thereof, to be obtained in any
country upon said invention, inventions or improvements, and any and all continuing
applications, including divisional, continuation and continuation-in-part applications,
substitute applications, and applications claiming benefit of an earlier filed provisional
application, which may be filed upon said invention, inventions or improvements in any
country; and

I/WE hercby authorize and request the issuing authority to issue any and all patents on
said application or applications to said PHARMACIA CORPORATION, as assignee of the
entire interest.

IYWE further agree, without any payment by said PHARMACIA CORPORATION
other than in reimbursement of reasonable expenses I/we may incur, to communicate to said
PHARMACIA CORPORATION, its representatives or agents, any facts rolating to said
invention, inventions or improvements, including evidence for purposes of interference,
opposition or other legal proceedings, whenever requested; testify in any interference,
opposition or other legal proceedings, whenever requested; and execute and deliver, on
request, all Iawful papers required to make any of the foregoing provisions effective.
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IN TESTIMONY WHEREOF, /'WE have hereto set our hands on the dates set
our signatures.
Sigusture: ____ =%~ %~ oup: 2/ 7702
Name: Guang Wel Lu
City and state or country of residence: Ann Arbor, Michigan

State of Michigan ]}
s88.
Comty of K¢judAeo )
On this 7th day of [2bruacy , 2002, before me personally sppeared

Guang Wel Lu, to me known to be the person who executed the foregoing instrument and
acknowledged that he/sh€ executed the same as his/het free act and deed; in testimony
whereof 1 have hereto set oy hand and official seal on the day last above written.

N
(scal)
— e e - TITTT Notidy P@lic or Officer
My Commission Expires:

DEBRA J. MARQUETTE
Notary Prtic, Kelamaco County, Ml
My Commisuion Expires 004

— e o T ——— —— s 2 .



l-‘.-
au

.
— W B

e

] SHPHRANEIRIR ¥ Lkt )
Radicacian 1 WINII2 Wb
Fatha ()2 ot fizaygp
Iramibe

: PONEL PR 409 Pl i
' i e
-G, {18 0 Vi, e

Roncadunday Mok argIChing o

Lalieiy dy

7Y

REQUISITOS NECESARIOS PARA PRESENTACION Y AG|LIZACION-DEL

USUARI0O  RADICADOR

TRAMITE
_PATENTE DE INVENCION' MODELO DE UTILIDAD ()
Indicacién de que se solicha 1a concesion de una patente. | ()
- Datos de identificacidn dei solicitante o d» {3 persona qua se presentala solicitud. ({ )
- Deseripclén de la invenclén. { )
- Dibujos de ser astow partinentos. {)

Comprobanie de Pago de las fasas establecidas.
l -
COMPLETA () INCOMPLETA { )

DISERO INDUSTRIAL ( )

-, Indicacion de que se solicita el registro de Disefo Industrial ( )
= Datos de identlflcacién del solicitante o de la persona que presenta ()
- {asolicitud.

- Representacion grafica y lolografica del Disefio Industrial o muestra del
Material que Incorpora el disefio. ( )
Comprobanle de pago de las tasas establecidas { )
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FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
Fetha ENTRADA EN FASE NACIONAL : D6-03~04

1 SOLICITUD DE:
DX Patente de invencidn. [_] Patents de taoc'sio de Utiidad.
L] caplubo 1. DX capitulo 11
2 Normbxe: PHARMAGIA CORPORATION
{DENTIFICACION
SOLICITANTE Direcciin: 700 Cheelerfigid Parkwey Wesl,
) Chestarfiald, MO 63017-1732, Estados Unidos ce. 0 NT [
MNacianalidad o Domicilio: Estados Unidoa
Lugar de Constitucion: Estados Unidos CE O o [
Teléfono: Fax:
E-mal Cua
Wnao
3 Nomire: RAMIRO CASTRO DUQUE [DENTIFICACION
REPRESENTANTE | Direccitn: Cra, 7 No. 16-56 Piso 9 cc. @ wNr [0
O APODERADO ce O ore [
Teléfono: 380-2200 Fax; 380-2700
E-mai: Cva_____
Nim.aro_170.322 TP_1003
4 Nombre: Guang Wei Lu
INVENTOR (ES) | Direccién: 3172 Brchwood Court, Ann Arbor, MI 48015, Es:a2os Uridos de América
T2)
Nacionafidad o Domecifio: Estados Unidos de América

§ PCT(86)
Solicitud Intemacional No. _PCTAJS02/24746 Fecha__05-08-2002
Publicacion Interaciona No. _WOQ 03013473 A1 Fecha __20-02-2073

6 Thulo (54) FORMULACION DE SUSPENSION ORAL ESTABILIZADE

7 Clasificacién Internacional (51) _ AGIK A4 .

[33) Pas de Ogen|_ (32) Fecha (34 T rera de Soligiud
§ Prioridad US 08-08-2001 ARIKT7)
X N0
9§ Comprobante de pago No. 04-1600 _ Footin _30-01-2004

Instrucciones para el diigenciamiento del presente formulario, ver reve <0 v exta pigina.
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1. Una composicion farmacéutica que comprende una droga de bala
solubilidad en agua para adminlstrar en forma oral y un vehiculo liquido
scuoso que comprende (a) un apgenle humecianie acepilable para uso
farmacéutica, (b) un agenle espesante lxotrdpico aceptable para uso
farmacéutico, y (¢) un agente de suspensidn Inorgénico aceptable para uso
farmacéutico.

2. La composicién de la relvindicacidn 1 donde se suspende en al
vehlculo por lo monos una percién sustancial de la drega en forma parliculada
para formar una suspensidn y donde el agente humociante, e! agenie
aspesante y agente de suspensidn eslén praaenies en caniidades tolales y
relalivas tales que la suspension as tixolrdplca, sustanclaimente desfloculada,
¥ que es {isicamenia astable do manera susiancial.

3. La composicidn de la relvindicacién 1 donde la droga ostd presante
en uns canlidad lotel efectiva para uso terapéutico y/o para la profilaxis.

4. La composicién de la relvindicacién 1 donde la droge es una droga
Inhibidora selactiva de clclooxigenasa-2 de baja solubilidad en agua.

5. La composicidn de la relvindicacidn 4 donde la droga inhibldora

selaclive de ciclooxigenasa-2 es un compuesto do férmula:

s
e

donde R? es un grupo metlio o amino, R* es hidrdgono @ un grupo
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Industria y Comerdlo
SUPERINTENDENCIA
2020
Bogotd, D.C
Doctor: Oficlo N°
Ramiro Casiro Dugue. 02166
Apoderado
Pharmacia Corporation.
ASUNTO: Redicacidn N° 04-6302
Solicitud Internacional PCTAJS02/24748
Fecha Inkcio fase nacional 08/032004
Tramite o011
Evento n
Actuacidn 430
Follos 001

Como resuttado del examen de forma, realizado con fundamento el el articulo 38 de la Decision 486 de la
Comisidn de la Comunidad Andina, articulo 27 del Tretado de Cooperacién en Materla de Patentes (PCT),
regia 51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, e le comunica
que:

0 La solicitud no contiene el poder debidamente otorgado, con el lleno de los requisitos exigidos por los
articulos 63 y subsiguienies del Codigo de Procedimiento Civl. Adicionaiments, deberd presentar el
documento que acredita |a existancia y representacién legal de la sociadad solicitants, cuando ésta fuers
persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 488, se le requiere para que dentro del
término de dos meses siguientes a la fecha de notificacion del presente oficio, complele los requisiios
anterdormente enunclados. En caso de no dar cumplimiento al presents requerimiento, la solicitud se
considerard abandonada y parderd su prelaciin.

Notifiquese el presents oficlo conforme a lo dispuesto en el numeral 52, kteral e), del capfhulo quinto del
thulo primero de la Circutar Unica N° 10 de 2001.

Sk dola Dyt doNoea G
27 FEB. 2004

Il anterior requerimisnto fue nolificado por flacidn en fsta de fecha,
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