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(57) ABSTRACT 
The present invention provides pharmaceutical composi 
tions comprising aZelastine, or a pharmaceutically accept 
able salt or ester thereof including aZelastine hydrochloride, 
and optionally one or more additional active agents. Pre 
ferred such compositions further comprise one or more 
pharmaceutically acceptable carriers or excipients that 
reduce the amount of post-nasal drip, and/or that minimize 
or mask the unpleasant bitter taste associated With post-nasal 
drip, of the compositions into the oral cavity, upon intranasal 
or ocular administration of the compositions. Especially 
e?fective excipients used in the compositions of the present 
invention are hypromellose as a viscosity modi?er and 
sucralose as a taste-masking agent. The invention also 
provides methods of treating or preventing certain disorders, 
or symptomatic relief therefrom, by administering the com 
positions of the invention to a patient, e.g., for the symp 
tomatic relief of allergic rhinitis, non-allergic vasomotor 
rhinitis, allergic conjunctivitis, as Well as other disorders. 
The compositions and methods of the present invention 
provide signi?cant value in terms of patient acceptability, 
convenience, and compliance. 
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COMPOSITIONS COMPRISING AZELASTINE AND 
METHODS OF USE THEREOF 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation-in-part of 
US. application Ser. No. 11/284,109, ?led Nov. 22, 2005, 
Which claims the bene?t of the ?ling date of US. Provisional 
Patent Application No. 60/ 630,274, ?led Nov. 24, 2004, the 
disclosures of each of Which are incorporated herein by 
reference in their entireties. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention is in the ?elds of pharma 
ceuticals, formulations chemistry and pharmacology. The 
invention generally relates to compositions comprising 
aZelastine or pharmaceutically acceptable salts or esters 
thereof, including aZelastine hydrochloride. In certain 
embodiments, the invention provides pharmaceutical com 
positions comprising aZelastine hydrochloride formulated 
for use as nasal sprays and/or ocular solutions or drops, as 
Well as dosage formulations for oral and pulmonary delivery. 
The invention also relates to methods of use of such com 
positions in treating, alleviating or preventing symptoms 
associated With a variety of allergic and non-allergic con 
ditions. 

[0004] 2. RelatedArt 

1. Field of the Invention 

[0005] AZelastine is a second-generation H1 antagonist 
antihistamine Which is used for its anti-allergic, anti-asth 
matic and antihistamine properties. AZelastine is a phthalaZi 
none derivative having the folloWing structural formula: 

(1) 
or 

[0006] AZelastine can be produced in a variety of salt 
forms. The form most frequently used in pharmaceuticals is 
aZelastine hydrochloride, Which occurs as a White, almost 
odorless, crystalline poWder With a strong bitter taste. The 
chemical name for aZelastine hydrochloride is (:)-1-(2H) 
phthalaZinone, 4-[ (4 -chlorophenyl)methyl]-2-(hexahydro-1 - 
methyl-1H-aZepin-4-yl)-, mono-hydrochloride and its 
molecular formula is C22H24ClN3OHCl. Other salt forms 
suitable for use in pharmaceutical compositions include 
aZelastine embonate, Which is reduced in bitterness com 
pared to aZelastine HCl (see US. Pat. No. 5,232,919 the 

Jan. 25, 2007 

disclosure of Which is incorporated herein by reference), but 
Which may also be less effective than aZelastine HCl. 

[0007] Research has shoWn that aZelastine and its physi 
ologically acceptable salt forms exhibit bene?cial effects 
When the corresponding formulations are applied directly 
onto the nasal mucosa and/ or the conjunctival sac of the eye 
(see US. Pat. No. 5,164,194). Elimination of symptoms or 
noticeable relief has thus been achieved in allergic rhinitis 
(seasonal and/or nonseasonal), vasomotor rhinitis and aller 
gic conjunctivitis. 
[0008] Despite its effectiveness, aZelastine hydrochloride 
possesses a strong bitter taste. This bitter taste is so intense 
that it Was found to be unpleasant even at a dilution of 1><106 
(see US. Pat. No. 5,164,194). The bitter taste Was not 
thought to be a problem in intranasal delivery of aZelastine 
hydrochloride (see id.). HoWever, subsequent clinical stud 
ies have shoWn that the bitter taste of aZelastine hydrochlo 
ride is, indeed, an undesired element as a portion of the 
medication usually drips doWn into the pharynx after intra 
nasal administration leading to an unpleasant and undesired 
taste experience by the patient. For example, MedPointe 
Pharmaceuticals, Inc. (Somerset, N.J.) has reported in the 
ASTELIN® product label insert that in clinical studies, the 
bitter taste adverse event occurred statistically more often in 
patients treated With ASTELIN® brand Nasal Spray (con 
taining 0.10% W/v aZelastine hydrochloride) versus vehicle 
placebo (19.7% vs. 0.6%). Likewise, the ?uid formed by a 
combination of an ocularly administered medication, and 
induced tears secreted by the lachrymal glands, drains via 
the nasolachrymal duct into the nose and ultimately doWn 
the pharynx (see Day, N., “Ophthalmic Dosage Forms,” in: 
Pharmaceutical Preformulalion and Formulation, Buffalo 
Grove, Ill.: Interpharm Press (2002)). Such post-nasal drip 
caused by the ocular administration of compositions com 
prising aZelastine hydrochloride therefore can also induce a 
bitter and unpleasant taste experience by the patient. Ukai et 
al. (US. Pat. No. 6,576,677) disclose the use of polyvi 
nylpyrrolidone and/or copolyvidone to mask the taste of 
bitter medicaments, including aZelastine. 

[0009] There remains a need for a therapeutically effective 
dose of aZelastine hydrochloride, particularly for nasal, 
ocular, or pulmonary delivery, Which possesses a more 
desired taste and/or has a reduced ability to drip doWn into 
the pharynx after intranasal or ocular administration, thus 
improving patient acceptability and compliance. 

BRIEF SUMMARY OF THE INVENTION 

[0010] The present invention provides compositions, par 
ticularly stable pharmaceutical compositions, comprising 
aZelastine and/or one or more pharmacologically acceptable 
salts or esters thereof, particularly aZelastine hydrochloride. 
In certain embodiments, the pharmaceutical compositions 
comprise one or more pharmaceutically acceptable carriers 
or excipients, particularly one or more such carriers or 
excipients that are useful in formulating the composition 
into a form suitable for intranasal delivery, e.g., via aerosol 
or spray approaches, or for ophthalmic delivery, e.g., via 
ocular drops, or for pulmonary delivery, e.g., via a suitable 
device. 

[0011] In certain additional embodiments, the invention 
provides pharmaceutical compositions comprising (or con 
sisting essentially of) suitable concentrations of aZelastine, 
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or a pharmaceutically acceptable salt or ester thereof (such 
as aZelastine hydrochloride (HCl)) to provide a therapeuti 
cally effective dose of aZelastine, or a pharmaceutically 
acceptable salt or ester thereof, and one or more pharma 
ceutically acceptable carriers or excipients, Wherein at least 
one of the pharmaceutically acceptable carriers or excipients 
is a taste-masking agent that masks the bitter taste associated 
With aZelastine or its salts or esters such that the bitter taste 
experienced by a patient, upon administration of the phar 
maceutical composition to the patient, is reduced or elimi 
nated, thus enhancing the organoleptic acceptance of the 
composition When applied to the nasal, ocular, oral or 
pharyngeal mucosa. In preferred such embodiments, the 
taste-masking agent is selected from the group consisting of 
sucralose, thaumatin (e.g., Talin®) sucrose, saccharin 
(including the salt forms: sodium, calcium, etc.), fructose, 
dextrose, corn syrup, aspartame, acesulfame-K, xylitol, sor 
bitol, erythritol, ammonium glycyrrhiZinate, thaumatin, 
neotame, mannitol, eucalyptus oil, camphor, and natural or 
arti?cial ?avors or ?avoring agents (for example menthol, 
mints, vanilla, orange, etc.), or combinations of tWo or more 
of such agents. Particularly preferred such embodiments 
provide such pharmaceutical compositions in Which the 
taste-masking agent is sucralose, at a suitable concentration, 
for example, from about 0.001% to 1%, preferably from 
about 0.01% to about 0.5%, more preferably from about 
0.02% to about 0.2%, or most preferably from about 0.05% 
to about 0.15%, of the total composition. Additional such 
embodiments may further comprise one or more additional 
?avoring agents, such as menthol, mints, vanilla, orange, 
etc. The compositions of the present invention preferably 
can be formulated for administration via any of a variety of 
routes, including but not limited to intranasal, ocular, oral, 
buccal, sublingual administration and the like. 

[0012] In additional embodiments, the invention provides 
the intranasal or ocular pharmaceutical compositions 
described above, Which may further comprise one or more 
agents that reduce or prevent postnasal drip of the compo 
sitions into the pharynx upon intranasal or ocular adminis 
tration of the compositions. Certain such compositions may 
comprise, for example, one or more viscosity-increasing 
agents that increase the viscosity of the aZelastine-contain 
ing composition. Suitable viscosity-increasing agents for use 
in accordance With this aspect of the invention include, but 
are not limited to, polyvinylpyrrolidones (PVP) (preferably 
having a molecular Weight of about 10,000 to about 360,000, 
as Well as mixtures containing one or more grades or 

molecular Weight of PVP), cellulose derivatives (including, 
but not limited to, hydroxyethyl cellulose, carboxymethyl 
cellulose or its salts, hypromellose, and the like), carrag 
eenan, guar gum, alginates, carbomers, polyethylene gly 
cols, polyvinyl alcohol, xanthan gum, and the like. In certain 
preferred embodiments, hypromellose is used as a viscosity 
increasing agent in the nasal or ocular formulations provided 
by the present invention. 

[0013] Certain compositions of the invention may further 
comprise one or more additional components or agents, 
including one or more solvents, one or more preservatives, 
one or more stabilizers, one or more solubility-improving 

agents, one or more isotonicity agents, one or more bulfers 
or bu?‘ering agents, one or more synthetic, semi-synthetic or 
natural bioadhesives, and the like. 
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[0014] The invention also provides methods of treating or 
preventing a variety of allergy-related and/or vasomotor 
related conditions, or symptoms thereof, including allergic 
rhinitis, vasomotor rhinitis, allergic conjunctivitis and the 
like. According to this aspect of the invention, the compo 
sitions may be administered to the patient via any suitable 
mode of administration, including intranasal, ocular, oral, 
buccal, sublingual, pulmonary or the like. Suitably, the 
compositions are administered directly to the nasal mucosa 
(i.e., intranasally, e.g., in the form of a nasal spray or drops) 
or to the conjunctival sac of the eye (i.e., ocularly, e.g., in the 
form of ocular drops). 

[0015] The present invention also provides oral dosage 
pharmaceutical compositions comprising (or consisting 
essentially of) a therapeutically effective dose of aZelastine, 
or a pharmaceutically acceptable salt or ester thereof, at a 
concentration of from about 0.05% to about 5.0% by Weight, 
or to provide about 0.5 mg to about 10 mg per dose, and one 
or more pharmaceutically acceptable carriers or excipients, 
Wherein at least one of the pharmaceutically acceptable 
carriers or excipients is a taste masking agent, e.g., sucral 
ose. In certain such embodiments, the amount of aZelastine, 
or a pharmaceutically acceptable salt thereof (e. g., aZelastine 
HCl) is in the range of about 0.05 mg to about 10 mg. 
Suitably the concentration of sucralose is about 0.05% to 
about 0.15% by Weight. Exemplary forms of oral dosage 
compositions include, but are not limited to, liquid solutions, 
suspensions, tablets, capsules, cheWable tablets, orally dis 
integrating tablets, e?‘ervescent compositions and orally 
dissolving/consumable ?lms. 
[0016] The present invention also provides pharmaceuti 
cal compositions comprising (or consisting essentially of) a 
therapeutically effective dose of aZelastine, or a pharmaceu 
tically acceptable salt or ester thereof, at a concentration of 
from about 0.05% to about 5.0% by Weight, and one or more 
pharmaceutically acceptable carriers or excipients, Wherein 
at least one of the pharmaceutically acceptable carriers or 
excipients is sucralose, and Wherein the pharmaceutical 
composition further comprises one or more additional active 
agents. Suitable additional active agents for use in such 
compositions include, but are not limited to, antihistamines 
(such as cetiriZine, fexofenadine, olopatadine, terfenadine 
and loratadine), steroids (such as ?uoromethalone, ?utica 
sone, mometasone, triamcinolone, betamethasone, 
?unisolide, budesonide, beclomethasone, budesonide, 
rimexolone, loteprednol (e.g., loteprednol etabonate), 
beloxil, prednisone, loteprednol (e.g., loteprednol etabonate) 
and dexamethasone), leukotriene antagonists (such as mon 
telukast), decongestants (such as pseudoephedrine, phenyle 
phedrine, phenylephrine, phenylpropanolamine, oxymeta 
Zoline, propylhexedrine, xylometaZoline, epinephrine, 
ephedrine, desoxyephedrine, naphaZoline, and tetrahydroZo 
line), expectorants (such as guaifenesin, sodium cromogly 
cate, codeine phosphate, and isoprotemol hydrochloride) 
and non-steroidal anti-in?ammatory agents (such asibupro 
fen, diclofenac, aceclofenac, naproxen, etodolac, ?urbipro 
fen, fenoprofen, ketoprofen, suprofen, fenbufen, ?uprofen, 
tolmetin sodium, oxaproZin, Zomepirac, sulindac 
indomethacin, piroxicam, mefenamic acid, nabumetone, 
meclofenamate sodium, di?unisal, ?ufenisal, piroxicam, 
ketorolac, sudoxicam and isoxicam). Suitably the amount of 
sucralose in such compositions is about 0.05% to about 
0.15% by Weight. The pharmaceutical compositions can also 
comprise combinations of aZelastine and multiple additional 
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active agents, for example, aZelastine, one or more steroids 
and one or more decongestants; or aZelastine, one or more 

steroids and one or more leukotriene antagonists. Such 
combination compositions can also further comprise sucral 
ose and/or other additional carriers or excipients. 

[0017] In another embodiment, the present invention pro 
vides sustained release pharmaceutical compositions for oral 
delivery comprising (or consisting essentially of) a thera 
peutically effective dose of aZelastine, or a pharmaceutically 
acceptable salt or ester thereof, and one or more pharma 
ceutically acceptable carriers or excipients, Wherein at least 
one of the pharmaceutically acceptable carriers or excipients 
is sucralose, and Wherein the aZelastine, or the pharmaceu 
tically acceptable salt or ester thereof, is: 1) coated With one 
or more sustained release components; 2) bound to a cation 
exchanger; 3) reacted With one or more osmotically active 
substances and coated With a semi-permeable membrane and 
a hole is bored into the membrane; or 4) embedded in, or is 
bound to, one or more substances selected from of the group 
consisting of digestible fats, indigestible fats, polymers and 
sWelling agents. Suitably, the amount of aZelastine in such 
sustained release compositions is about 0.05% to about 
10.0% by Weight and the amount of sucralose in such 
sustained release compositions is about 0.05% to about 
0.15% by Weight. In certain such embodiments, the amount 
of aZelastine or salt thereof (e.g., aZelastine HCl) is about 0.5 
mg to about 10 mg. 

[0018] In another embodiment, the present invention pro 
vides liquid pharmaceutical compositions for ocular admin 
istration, comprising (or consisting essentially of) a thera 
peutically effective dose of aZelastine, or a pharmaceutically 
acceptable salt or ester thereof, and one or more pharma 
ceutically acceptable carriers or excipients, Wherein at least 
one of the pharmaceutically acceptable carriers or excipients 
is sucralose, Wherein the composition is free, or substantially 
free of preservatives, and Wherein the composition is pro 
vided in a single unit-dose container. Suitably, the amount of 
aZelastine in such liquid, unit-dose pharmaceutical compo 
sitions is about 0.05% to about 0.15% by Weight and the 
amount of sucralose in such liquid, unit-dose pharmaceutical 
compositions is about 0.05% to about 0.15% by Weight. 
Suitable unit-dose containers include, but are not limited to, 
high density polyethylene containers, for example, high 
density polyethylene containers produced using a bloW-?ll 
seal manufacturing technique With a volume capacity of 
about 1 mL. 

[0019] In another embodiment, the present invention pro 
vides liquid pharmaceutical compositions for nasal admin 
istration in unit-dose or multi-dose con?gurations, compris 
ing (or consisting essentially of) a therapeutically effective 
dose of aZelastine, or a pharmaceutically acceptable salt or 
ester thereof, and one or more pharmaceutically acceptable 
carriers or excipients, Wherein at least one of the pharma 
ceutically acceptable carriers or excipients is sucralose, 
Wherein the composition is free, or substantially free of 
preservatives, and Wherein the composition is provided in 
either a unit-dose or multi-dose container. Suitably, the 
amount of aZelastine in such liquid, unit-dose or multi-dose 
pharmaceutical compositions is about 0.05% to about 0.15% 
by Weight and the amount of sucralose in such liquid, 
unit-dose or multi-dose pharmaceutical compositions is 
about 0.05% to about 0.15% by Weight. Suitable unit-dose 
or multi-dose containers include, but are not limited to, high 
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density polyethylene bottles With a volume capacity of about 
1 ml to 10 mL ?tted With a spray pump speci?cally designed 
for use With preservative free formulations. 

[0020] The present invention also provides inhalable poW 
der pharmaceutical compositions comprising (or consisting 
essentially of), a therapeutically effective dose of aZelastine, 
or a pharmaceutically acceptable salt or ester thereof, and 
one or more pharmaceutically acceptable carriers or excipi 
ents, Wherein the aZelastine is in the form of microniZed 
particles and Wherein at least one of the pharmaceutically 
acceptable carriers or excipients is sucralose, for example, 
microniZed particles of sucralose. Suitable such inhalable 
poWder pharmaceutical compositions comprise microniZed 
particles of aZelastine With an average particle siZe of about 
1 pm to about 5 pm, and microniZed particles of sucralose 
With an average particle siZe of about 1 pm to about 20 um. 
Such inhalable poWder pharmaceutical compositions of the 
present invention can be formulated for pulmonary delivery 
using, for example, a dry poWder inhaler. Suitably, the 
amount of aZelastine in such inhalable poWder pharmaceu 
tical compositions is about 0.1% to about 20.0% by Weight 
and the amount of sucralose in such inhalable poWder 
pharmaceutical compositions is about 0.05% to about 20.0% 
by Weight. 

[0021] The present invention also provides inhalable spray 
pharmaceutical compositions comprising (or consisting 
essentially of), a suitable concentration to provide a thera 
peutically effective dose of aZelastine, or a pharmaceutically 
acceptable salt or ester thereof, and one or more pharma 
ceutically acceptable carrier, stabiliZer or excipient, Wherein 
the aZelastine is in a solution form and Wherein at least one 
of the pharmaceutically acceptable carriers or excipients is 
sucralose dissolved in the solution. Such inhalable spray 
pharmaceutical compositions When used With a suitable 
device provide a ?ne spray of the components (including 
active and non-active components) having an average par 
ticle siZe of about 1 pm to about 5 um. Such inhalable spray 
pharmaceutical compositions of the present invention can be 
formulated for pulmonary delivery using, for example, a 
suitable device or inhaler. Suitably the amount of aZelastine 
in such inhalable spray pharmaceutical compositions is 
about 0.1% to about 10% by Weight and the amount of 
sucralose in such inhalable spray pharmaceutical composi 
tions is about 0.05% to about 0.15% by Weight. 

[0022] The present invention also provides methods of 
treating snoring in an animal, comprising administering to 
the animal a therapeutically effective dose of aZelastine, or 
a pharmaceutically acceptable salt or ester thereof, and one 
or more pharmaceutically acceptable carriers or excipients, 
Wherein at least one of the pharmaceutically acceptable 
carriers or excipients is sucralose. The amount of aZelastine 
in such compositions suitably is about 0.05% to about 0.15% 
by Weight, and the amount of sucralose in such compositions 
is suitably about 0.05% to about 0.15% by Weight. 

[0023] The present invention also provides methods of 
treating or preventing allergic rhinitis, non-allergic vasomo 
tor rhinitis or allergic conjunctivitis in an animal, such as a 
human, suffering from or predisposed thereto, comprising 
administering to said animal a pharmaceutical composition 
comprising an effective amount aZelastine and a taste 
masking amount of sucralose, thereby avoiding the bitter 
taste associated With the aZelastine. 
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[0024] In suitable embodiments, the present invention 
provides pharmaceutical compositions comprising (or con 
sisting essentially of) the following: 

[0025] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; and about 0.01% to about 1.0% (W/V) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide and triamcinolone. 

[0026] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.01% to about 1.0% (W/V) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide and triamcinolone; and about 0.1% 
to about 0.15% (W/V) sucralose. 

[0027] About 0.1% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide and triamcinolone; and about 0.1% (W/V) sucralose. 

[0028] About 0.1% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide and triamcinolone; and about 0.15% (W/V) sucralose. 

[0029] About 0.15% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/v) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide and triamcinolone; and about 0.1% (W/V) sucralose. 

[0030] About 0.15% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide and triamcinolone; and about 0.15% (W/V) sucralose. 

[0031] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; and about 0.1% to about 5.0% (W/V) mon 
telukast. 

[0032] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.1% to about 5.0% (W/V) montelukast; 
and about 0.1% to about 0.15% (W/V) sucralose. 

[0033] About 0.1% (W/V) aZelastine hydrochloride; about 
0.1% to about 5.0% (W/V) montelukast; and about 0.1% 
(W/V) sucralose. 

[0034] About 0.1% (W/V) aZelastine hydrochloride; about 
0.1% to about 5.0% (W/V) montelukast; and about 0.15% 
(W/V) sucralose. 

[0035] About 0.15% (W/V) aZelastine hydrochloride; about 
0.1% to about 5.0% (W/V) montelukast; and about 0.1% 
(W/V) sucralose. 

[0036] About 0.15% (W/V) aZelastine hydrochloride; about 
0.1% to about 5.0% (W/V) montelukast; and about 0.15% 
(W/V) sucralose. 

[0037] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; and about 0.1% to about 1.0% (W/V) decon 
gestant selected from the group consisting of pseudoephe 
drine and phenylephrine. 
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[0038] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.1% to about 1.0% (W/V) deconges 
tant selected from the group consisting of pseudoephedrine 
and phenylephrine; and about 0.1% to about 0.15% (W/V) 
sucralose. 

[0039] About 0.1% (W/V) aZelastine hydrochloride; about 
0.1% to about 1.0% (W/V) decongestant selected from the 
group consisting of pseudoephedrine and phenylephrine; 
and about 0.1% (W/V) sucralose. 

[0040] About 0.1% (W/V) aZelastine hydrochloride; about 
0.1% to about 1.0% (W/V) decongestant selected from the 
group consisting of pseudoephedrine and phenylephrine; 
and about 0.15% (W/V) sucralose. 

[0041] About 0.15% (W/V) aZelastine hydrochloride; about 
0.1% to about 1.0% (W/V) decongestant selected from the 
group consisting of pseudoephedrine and phenylephrine; 
and about 0.1% (W/V) sucralose. 

[0042] About 0.15% (W/V) aZelastine hydrochloride; about 
0.1% to about 1.0% (W/V) decongestant selected from the 
group consisting of pseudoephedrine and phenylephrine; 
and about 0.15% (W/V) sucralose. 

[0043] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; and about 0.1% to about 10.0% (W/V) 
NSAID selected from the group consisting of ibuprofen, 
diclofenac, aceclofenac and naproxen. 

[0044] About 0.05% to about 0.15% (W/v) aZelastine 
hydrochloride; about 0.1% to about 10.0% (W/V) NSAID 
selected from the group consisting of ibuprofen, diclofenac, 
aceclofenac and naproxen; and about 0.1% to about 0.15% 
(W/V) sucralose. 

[0045] About 0.1% (W/V) aZelastine hydrochloride; about 
0.1% to about 10.0% (W/V) NSAID selected from the group 
consisting of ibuprofen, diclofenac, aceclofenac and 
naproxen; and about 0.1% (W/V) sucralose. 

[0046] About 0.1% (W/V) aZelastine hydrochloride; about 
0.1% to about 10.0% (W/V) NSAID selected from the group 
consisting of ibuprofen, diclofenac, aceclofenac and 
naproxen; and about 0.15% (W/V) sucralose. 

[0047] About 0.15% (W/V) aZelastine hydrochloride; about 
0.1% to about 10.0% (W/V) NSAID selected from the group 
consisting of ibuprofen, diclofenac, aceclofenac and 
naproxen; and about 0.1% (W/V) sucralose. 

[0048] About 0.15% (W/V) aZelastine hydrochloride; about 
0.1% to about 10.0% (W/V) NSAID selected from the group 
consisting of ibuprofen, diclofenac, aceclofenac and 
naproxen; and about 0.15% (W/V) sucralose. 

[0049] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.01% to about 1.0% (W/V) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide, and triamcinolone; and about 0.1% 
to about 1.0% (W/V) decongestant selected from the group 
consisting of pseudoephedrine and phenylephrine. 

[0050] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.01% to about 1.0% (W/V) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide, and triamcinolone; about 0.1% to 
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about 1.0% (W/V) decongestant selected from the group 
consisting of pseudoephedrine and phenylephrine; and about 
0.1% to about 0.15% (W/V) sucralose. 

[0051] About 0.1% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide, and triamcinolone; about 0.1% to about 1.0% (W/V) 
decongestant selected from the group consisting of pseu 
doephedrine and phenylephrine; and about 0.1% (W/V) 
sucralose. 

[0052] About 0.1% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide, and triamcinolone; about 0.1% to about 1.0% (W/V) 
decongestant selected from the group consisting of pseu 
doephedrine and phenylephrine; and about 0.15% (W/V) 
sucralose. 

[0053] About 0.15% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide, and triamcinolone; about 0.1% to about 1.0% (W/V) 
decongestant selected from the group consisting of pseu 
doephedrine and phenylephrine; and about 0.1% (W/V) 
sucralose. 

[0054] About 0.15% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide, and triamcinolone; about 0.1% to about 1.0% (W/V) 
decongestant selected from the group consisting of pseu 
doephedrine and phenylephrine; and about 0.15% (W/V) 
sucralose. 

[0055] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.01% to about 1.0% (W/V) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide, and triamcinolone; and about 0.1% 
to about 5.0% (W/V) montelukast. 

[0056] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.01% to about 1.0% (W/V) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide, and triamcinolone; about 0.1% to 
about 5.0% (W/V) montelukast; and about 0.1% to about 
0.15% (W/V) sucralose. 

[0057] About 0.1% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide, and triamcinolone; about 0.1% to about 5.0% (W/V) 
montelukast; and about 0.1% (W/V) sucralose. 

[0058] About 0.1% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide, and triamcinolone; about 0.1% to about 5.0% (W/V) 
montelukast; and about 0.15% (W/V) sucralose. 
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[0059] About 0.15% (W/V) aZelastine hydrochloride; about 
0.01% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide, and triamcinolone; about 0.1% to about 5.0% (W/V) 
montelukast; and about 0.1% (W/V) sucralose. 

[0060] About 0.15% (W/V) aZelastine hydrochloride; about 
0.1% to about 1.0% (W/V) steroid selected from the group 
consisting of ?uticasone, mometasone, dexamethasone 
beloxil, loteprednol (e.g., loteprednol etabonate), budes 
onide, and triamcinolone; about 0.1% to about 5.0% (W/V) 
montelukast; and about 0.15% (W/V) sucralose. 

[0061] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.01% to about 1% (W/V) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide, and triamcinolone; about 0.001% to 
about 5.00% (W/V) of a Water-soluble polymer; about 0.01% 
to about 2% of a suspending agent; about 0.01% to about 
0.2% of a Wetting agent; about 0.01% to about 0.1% (W/V) 
disodium edetate; about 0.001% to about 0.5% (W/V) of a 
preservative such as benZalkonium chloride and/or phen 
ethyl alcohol; about 0.1% to about 0.15% sucralose; a 
suf?cient amount of a pharmaceutically acceptable bulTer to 
maintain the pH of the composition Within a range of from 
about 4.5 to about 7.4; a su?icient amount of an isotonicity 
agent to yield an osmolality of about 220 mosmol/kg to 
about 350 msomol/kg; and QS Water. 

[0062] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.1% to about 5% (W/V) montelukast; 
about 0.001% to about 5.00% (W/V) of a Water-soluble 
polymer; about 0.01% to about 0.1% (W/V) disodium ede 
tate; about 0.001% to about 0.5% (W/V) benZalkonium 
chloride; about 0.1% to about 0.15% sucralose; a suf?cient 
amount of a pharmaceutically acceptable bulTer to maintain 
the pH of the composition Within a range of from about 4.5 
to about 7.4; a suf?cient amount of an isotonicity agent to 
yield an osmolality of about 220 mosmol/kg to about 350 
msomol/kg; and QS Water. 

[0063] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.1% to about 1% (W/V) decongestant 
selected from the group consisting of pseudoephedrine and 
phenylephrine; about 0.001% to about 5.00% (W/V) of a 
Water-soluble polymer; about 0.01% to about 0.1% (W/V) 
disodium edetate; about 0.001% to about 0.5% (W/V) ben 
Zalkonium chloride; about 0.1% to about 0.15% sucralose; a 
suf?cient amount of a pharmaceutically acceptable bulTer to 
maintain the pH of the composition Within a range of from 
about 4.5 to about 7.4; a su?icient amount of an isotonicity 
agent to yield an osmolality of about 220 mosmol/kg to 
about 350 msomol/kg; and QS Water. 

[0064] About 0.05% to about 0.15% (W/V) aZelastine 
hydrochloride; about 0.1% to about 10% (W/V) NSAID 
selected from the group consisting of ibuprofen, diclofenac, 
aceclofenac and naproxen; about 0.001% to about 5.00% 
(W/V) of a Water-soluble polymer; about 0.01% to about 
0.1% (W/V) disodium edetate; about 0.001% to about 0.5% 
(W/V) benZalkonium chloride; about 0.1% to about 0.15% 
sucralose; a su?icient amount of a pharmaceutically accept 
able bulTer to maintain the pH of the composition Within a 
range of from about 4.5 to about 7.4; a su?icient amount of 
an isotonicity agent to yield an osmolality of about 220 
mosmol/kg to about 350 msomol/kg; and QS Water. 
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[0065] About 0.05% to about 0.15% (W/v) aZelastine 
hydrochloride; about 0.01% to about 1% (W/v) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide and triamcinolone; about 0.1% to 
about 1% (W/v) decongestant selected from the group con 
sisting of pseudoephedrine and phenylephrine; about 
0.001% to about 5.00% (W/v) of a Water-soluble polymer; 
about 0.01% to about 2% of a suspending agent; about 
0.01% to about 0.2% of a Wetting agent; about 0.01% to 
about 0.1% (W/v) disodium edetate; about 0.001% to about 
0.5% (W/v) of a preservative such as benZalkonium chloride 
and/or phenylethyl alcohol; about 0.1% to about 0.15% 
sucralose; a sufficient amount of a pharmaceutically accept 
able bulfer to maintain the pH of the composition Within a 
range of from about 4.5 to about 7.4; a suf?cient amount of 
an isotonicity agent to yield an osmolality of about 220 
mosmol/kg to about 350 msomol/kg; and QS Water. 

[0066] About 0.05% to about 0.15% (W/v) aZelastine 
hydrochloride; about 0.01% to about 1% (W/v) steroid 
selected from the group consisting of ?uticasone, mometa 
sone, dexamethasone beloxil, loteprednol (e.g., loteprednol 
etabonate), budesonide and triamcinolone; about 0.1% to 
about 1% (W/v) montelukast; about 0.001% to about 5.00% 
(W/v) of a Water-soluble polymer; about 0.01% to about 2% 
of a suspending agent; about 0.01% to about 0.2% of a 
Wetting agent; about 0.01% to about 0.1% (W/v) disodium 
edetate; about 0.001% to about 0.5% (W/v) of a preservative 
such as benZalkonium chloride and/or phenylethyl alcohol; 
about 0.1% to about 0.15% sucralose; a su?icient amount of 
a pharmaceutically acceptable buffer to maintain the pH of 
the composition Within a range of from about 4.5 to about 
7.4; a su?icient amount of an isotonicity agent to yield an 
osmolality of about 220 mosmol/kg to about 350 msomol/ 
kg; and QS Water. 

[0067] In another embodiment, the present invention pro 
vides methods of treating or preventing a physical disorder 
in an animal suffering from or predisposed thereto, com 
prising administering to said animal an effective amount of 
any one of the pharmaceutical compositions described 
herein. Suitably the animal is a human, and the physical 
disorder is selected from the group consisting of allergic 
rhinitis, non-allergic vasomotor rhinitis and allergic con 
junctivitis. 

[0068] In an additional embodiment, the present invention 
provides methods of treating or preventing allergic rhinitis, 
non-allergic vasomotor rhinitis or allergic conjunctivitis in 
an animal (e.g., a mammal such as a human) suffering from 
or predisposed thereto, comprising co-administering to the 
animal an effective amount of aZelastine or a salt or ester 

thereof and an effective amount of one or more steroids. 
Suitably, the aZelastine is aZelastine HCl. Examples of 
steroids for co-administration include, but are not limited to, 
?uoromethalone, ?uticasone (e.g., ?uticasone propionate), 
mometasone, triamcinolone, betamethasone, ?unisolide, 
budesonide, beclomethasone, budesonide, rimexolone, 
beloxil, prednisone, loteprednol (e.g., loteprednol eta 
bonate), (e.g., loteprednol (e.g., loteprednol etabonate) eta 
bonate) and dexamethasone, and pharmaceutically accept 
able esters, salts, conjugates and other forms of such 
steroids. Suitably, the co-administration Will comprise co 
administration of aZelastine and ?uticasone. In certain such 
embodiments, the aZelastine (or salt or ester thereof) and the 
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steroid are contained together in a single pharmaceutical 
composition, for example, a single pharmaceutical compo 
sition comprising aZelastine (or a salt or ester thereof) and a 
steroid. In other embodiments, the aZelastine (or a salt or 
ester thereof) is contained in one composition, e.g., a phar 
maceutical composition comprising aZelastine (or a salt or 
ester thereof) and the steroid is contained in a different 
composition, e. g., a pharmaceutical composition comprising 
a steroid. 

[0069] In suitable embodiments, the co-administration 
comprises administering aZelastine and one or more steroids 
(or composition(s) comprising the agents separately or both 
agents together) at the same time. In further embodiments, 
the co-administration comprises administering aZelastine 
and one or more steroids (or composition(s) comprising the 
agents separately or both agents together) Within less than 
about 30 minutes of each other, less than about 20 minutes 
of each other, or less than about 15 minutes of each other. If 
administered separately (e.g., in separate compositions), the 
aZelastine and the one or more steroids can be co-adminis 
tered in any order. Suitably, the aZelastine (or a salt or ester 
thereof) and the one or more steroids are co-administered to 
the nasal passage. 

[0070] Other features and advantages of the invention Will 
be apparent from the folloWing detailed description, and 
from the claims. The disclosed materials, methods, and 
examples are for illustrative purposes only and are not 
intended to be limiting. Skilled artisans Will appreciate that 
methods and materials similar or equivalent to those 
described herein can be used to practice the invention. 

[0071] Unless otherWise de?ned, all technical and scien 
ti?c terms used herein have the meaning commonly under 
stood by one skilled in the art to Which this invention 
belongs. All publications, patent applications, patents, and 
other references mentioned herein are incorporated by ref 
erence in their entirety. In case of con?ict, the present 
speci?cation, including de?nitions, Will control. 

BRIEF DESCRIPTION OF THE 
DRAWINGS/FIGURES 

[0072] FIG. 1 shoWs the effects on the total nasal symptom 
score resulting from the co-administration of aZelastine HCl 
and ?uticasone propionate. 

[0073] FIG. 2 shoWs the mean improvement in severity 
score from baseline for the symptom of runny nose, resulting 
from the co-administration of aZelastine HCl and ?uticasone 
propionate. 

[0074] FIG. 3 shoWs the mean improvement in severity 
score from baseline for the symptom of itchy nose, resulting 
from the co-administration of aZelastine HCl and ?uticasone 
propionate. 

[0075] FIG. 4 shoWs the mean improvement in severity 
score from baseline for the symptom of sneeZing, resulting 
from the co-administration of aZelastine HCl and ?uticasone 
propionate. 

[0076] FIG. 5 shoWs the mean improvement in severity 
score from baseline for the symptom of congestion, resulting 
from the co-administration of aZelastine HCl and ?uticasone 
propionate. 
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[0077] FIG. 6 shows the cumulative improvement in total 
nasal symptom score versus baseline, resulting from the 
co-administration of aZelastine HCl and ?uticasone propi 
onate. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Overview 

[0078] As used herein When referring to any numerical 
value, the term “about” means a value falling Within a range 
that is 110% of the stated value. For example, “about 50° C.” 
encompasses a range of temperatures from 45° C. to 55° C., 
inclusive; similarly, “about 100 mM” encompasses a range 
of concentrations from 90 mM to 110 mM, inclusive. 

[0079] As used herein, the articles “a,”“an” and “one” 
mean “at least one” or “one or more” of the object to Which 
they refer, unless otherWise speci?ed or made clear by the 
context in Which they appear herein. 

[0080] The present invention provides compositions, par 
ticularly pharmaceutical compositions, comprising aZelas 
tine and/or one or more of its pharmacologically acceptable 
salts or esters thereof, particularly aZelastine hydrochloride. 
Preferred such compositions of the invention comprise 
aZelastine hydrochloride as the active ingredient, and may 
further comprise one or more additional components, such 
as one or more solvents, one or more preservatives, one or 

more stabiliZers, one or more buffers or buffering agents, one 
or more bioadhesives, one or more suspending agents (e.g., 
microcrystalline cellulose, sodium carboxy methyl cellu 
lose, hypromellose carbopol and the like), one or more 
surfactants or Wetting agents and/or one or more isotonicity 
agents. To reduce or eliminate the bitter taste associated With 
aZelastine (or a salt or ester thereof, such as aZelastine 
hydrochloride), the compositions of the present invention 
further comprise one or more stable taste-masking, ?avor 
ing, or sWeetening agents, or a combination of such agents. 
To reduce the post-nasal drip of the compositions of the 
present invention for intranasal or ocular administration, the 
compositions of the present invention may further comprise 
one or more stable viscosity-increasing agents, one or more 

stable bioadhesive agents, and/or a combination of viscos 
ity-increasing agents and bioadhesive agents. In other 
embodiments, the pharmaceutical compositions can com 
prise one or more additional active agents, such as those 
described herein, in addition to aZelastine, including, but not 
limited to, additional antihistamines (including H1, H3 and 
H4 receptor antagonists), steroids (e.g., safe steroids), leu 
kotriene antagonists, prostaglandin D2 receptor antagonists, 
decongestants, anti-fungal agents, triamcinolone and triam 
cinolone derivatives, non-steroidal immunophilin-depen 
dent immunosuppressants (N SIDIs), anti-in?ammatory 
agents, non-steroidal anti-in?ammatory agents (NSAIDs), 
COX-2 inhibitors, anti-infective agents, mucolytic agents, 
anticholinergic agents, mast cell stabiliZers, non-antibiotic 
anti-microbial agents, anti-viral agents, antiseptics, neuro 
kinin antagonists, platelet activating factor (PAP) and 5-li 
poxygenase (5-LO) inhibitors. 

[0081] In certain embodiments, the pharmaceutical com 
positions comprise one or more pharmaceutically carriers or 
excipients, particularly one or more such carriers or excipi 
ents that are useful in formulating the composition into a 
form suitable for delivery intranasally via aerosol or spray 
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approaches, or for delivery ocularly via drops. In related 
embodiments, the invention provides such pharmaceutical 
compositions in Which at least one of the carriers or excipi 
ents is a taste-masking agent, such as sucralose, and other 
compositions in Which at least one of the carriers or excipi 
ents is a viscosity-increasing agent, such as hypromellose. In 
certain preferred embodiments, the pharmaceutical compo 
sitions provided by the invention comprise at least one 
taste-masking agent such as sucralose, and at least one 
viscosity-increasing agent such as hypromellose. The com 
positions of the invention are particularly useful in treating 
the symptoms associated With a variety of conditions such as 
allergic rhinitis (seasonal and/or nonseasonal), non-allergic 
rhinitis, vasomotor rhinitis, allergic conjunctivitis and the 
like. 

Compositions and Modes of Administration 

[0082] In certain embodiments, the invention provides 
compositions, particularly pharmaceutical compositions, 
comprising (or consisting essentially of) a therapeutically or 
pharmacologically effective amount of aZelastine or a phar 
maceutically acceptable salt or ester thereof and one or more 
pharmaceutically acceptable carriers or excipients. Particu 
larly preferred for use in the compositions of the invention 
is aZelastine hydrochloride (see U.S. Pat. Nos. 3,813,384, 
4,704,387 and 5,164,194, the disclosures of Which are 
incorporated herein by reference in their entireties). By 
“pharmaceutically acceptable carrier or excipient” is meant 
a non-toxic solid, semisolid or liquid ?ller, diluent, encap 
sulating material or formulation auxiliary of any type. 

[0083] The compositions of the present invention can be 
administered to a patient via any suitable mode of admin 
istration, including oral, intranasal, ocular, buccal, sublin 
gual, pulmonary or the like. In certain embodiments, the 
compositions are administered directly to the nasal mucosa 
(i.e., intranasally, e.g., in the form of a nasal spray or drops) 
or to the conjunctival sac of the eye (i.e., ocularly, e.g., in the 
form of ocular drops). In alternative embodiments, the 
compositions are administered topically to the buccal or 
sublingual cavity or intrapulmonarily. Regardless of their 
mode of administration, the compositions provided by the 
present invention suitably comprise from about 0.0001% to 
about 1.0%, and more suitably from about 0.005% to about 
0.5% or most suitably from about 0.05% to about 0.15% 
(e.g., about 0.05%, about 0.06%, about 0.07%, about 0.08%, 
about 0.09%, about 0.10%, about 0.11%, about 0.12%, about 
0.13%, about 0.14% or about 0.15%), of pure aZelastine salt 
based on Weight (calculated as the free aZelastine base) as 
the active ingredient. The percentage of aZelastine in a given 
composition of the invention is calculated as a percentage of 
the Weight of the composition for solid dosage forms (i.e., 
Weight/Weight) or as a percentage of the volume of the 
composition for solution or liquid dosage forms (i.e., 
Weight/volume). The amount of a given salt form of aZelas 
tine (e. g., aZelastine hydrochloride) to be included in a given 
composition of the invention is calculated so that the com 
position contains the amount of pure aZelastine noted above. 
In certain compositions of the invention, e.g., nasal spray 
formulations, a solution formulated at a higher concentration 
of aZelastine (or salt thereof) can be delivered at a smaller 
volume to provide a given dosage of aZelastine (or salt 
thereof), thus minimiZing the possibility of postnasal drip of 
the solution into the pharynx Which leads to an unpleasant 
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taste sensation by the person to Whom the aZelastine 
containing nasal spray is administered. 

[0084] In certain embodiments, the compositions of the 
invention may be formulated into forms for oral adminis 
tration, including solid dosage forms or liquid dosage forms. 
In alternative embodiments, the compositions of the inven 
tion may be formulated into forms for direct administration 
to the mucosa, including the nasal mucosa (i.e., intranasal 
administration), ocular tissue or conjunctival sac (i.e., ocular 
administration), buccal mucosa (i.e., buccal administration) 
or oral mucosa under the tongue (i.e., sublingual adminis 
tration). 
[0085] Solid dosage forms for oral administration include 
capsules, tablets, pills, poWders, particles and granules. In 
such solid dosage forms, the active aZelastine compound(s) 
are mixed With at least one pharmaceutically acceptable 
excipient or carrier such as (a) ?llers or extenders such as 
starches, lactose, sucrose, glucose, mannitol, dicalcium 
phosphate and microcrystalline cellulose; (b) binders such as 
sodium carboxymethylcellulose, alginates, gelatin, polyvi 
nylpyrrolidone, and acacia; (c) disintegrating agents such as 
agar-agar, calcium carbonate, potato or tapioca starch, alg 
inic acid, certain silicates, sodium carboxymethyl cellulose, 
pregelatiniZed starch and sodium starch glycolate; (d) lubri 
cants such as calcium stearate, magnesium stearate, stearic 
acid, solid polyethylene glycols, sodium lauryl sulfate, and 
mixtures thereof, and/or (e) glidants such as talc, silicon 
dioxide and starch. In the case of capsules, tablets and pills, 
the dosage form may also comprise buffering agents. Solid 
compositions of a similar type may also be employed as 
?llers in soft and hard ?lled gelatin capsules using such 
excipients as lactose or milk sugar as Well as high molecular 
Weight polyethylene glycols, oils and the like. The solid 
dosage forms of tablets, dragees, capsules, pills, and gran 
ules can be prepared With coatings, Which may in themselves 
provide taste-masking, and shells such as enteric coatings 
and other coatings that are Well knoWn in the pharmaceutical 
formulating art. The solid dosage forms also may optionally 
contain opacifying, coloring and/or ?avoring agents, and can 
also be formulated such that they release the active aZelas 
tine ingredient(s) only, or preferentially, in a certain part of 
the intestinal tract, optionally in a delayed manner (see US. 
Pat. No. 5,271,946, the disclosure of Which is incorporated 
herein by reference in its entirety). Examples of embedding 
compositions Which can be used include polymeric sub 
stances and Waxes. The active compounds can also be in 
micro-encapsulated form, if appropriate, With one or more of 
the above-mentioned excipients. 

[0086] Liquid dosage forms for nasal, ocular or oral 
administration include pharmaceutically acceptable emul 
sions, solutions, suspensions, syrups and elixirs. In addition 
to the active aZelastine compound(s), the liquid dosage 
forms may contain inert diluents and/or solvents commonly 
used in the art. Water is the solvent of choice for the 
formulations of the invention; hoWever, combinations of 
Water With other physiologically acceptable solvents as 
required are also satisfactory for use. Other solvents, solu 
biliZing agents and emulsi?ers suitable for use in place of, 
or in addition to, Water include but are not limited to 
saturated aliphatic mono- and polyvalent alcohols Which 
contain 2-6 carbon atoms (including, but not limited to, 
ethanol, 1,2-propylene glycol, sorbitol, and glycerine), 
polyglycols such as polyethylene glycols, and surfactants/ 
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emulsi?ers like the fatty acid esters of sorbitan, and mixtures 
thereof. Oils, in particular, cottonseed, peanut, or corn oils, 
may also be added to the compositions. The combination of 
the additional solvents in the aqueous solution should pref 
erably not exceed about 15% (W/v) of the total composition. 
Besides inert diluents, the oral compositions can also 
include adjuvants such as Wetting agents, emulsifying and 
suspending agents (e.g., microcrystalline cellulose, sodium 
carboxymethyl cellulose, hypromellose, carbopol and the 
like), surfactants, sWeetening, ?avoring, and perfuming 
agents, including those described in further detail herein 
beloW. Liquid dosage forms that provide the active ingre 
dient in suspension may comprise, in addition to the active 
aZelastine compound(s), one or more suspending agents 
such as microcrystalline cellulose, magnesium aluminum 
silicate, bentonite, agar-agar, hypromellose, sodium car 
boxymethyl cellulose, carbopol/carbomer, pectin, acacia, 
tragacanth or their mixtures. 

[0087] Certain liquid compositions of the invention may 
further comprise one or more preservatives and/or one or 
more stabiliZers. Preservatives that are suitable for use in the 
compositions of the invention include, but are not limited to, 
edetic acid and their alkali salts such as disodium EDTA 
(also referred to as “disodium edetate” or “the disodium salt 
of edetic acid”) and calcium EDTA (also referred to as 
“calcium edetate”), benZyl alcohol, methylparaben, propy 
lparaben, butylparaben, chlorobutanol, phenylethyl alcohol, 
benZalkonium chloride, thimerosal, propylene glycol, sorbic 
acid, and benZoic acid derivatives. The preservatives should 
be used at a concentration of from about 0.001% to about 
0.5% (W/v) in the ?nal composition. The combination of 
benZalkonium chloride, used at a concentration of from 
about 0.001% to about 0.5% or preferably from about 
0.005% to about 0.1% (W/v), and edetic acid (as a disodium 
salt), used at a concentration of from about 0.005% to about 
0.1% (W/v), are the preferred preservative/stabilizer combi 
nation used in the compositions of the present invention. 

[0088] Certain compositions of the invention may further 
comprise one or more solubility-enhancing agents that are 
used to improve the solubility of the aZelastine compound 
used as an active ingredient. Solubility-enhancing agents 
that are suitable for use in the compositions of the invention 
include, but are not limited to, polyvinylpyrrolidone (pref 
erably grades 25, 30, 60, or 90), poloxamer, polysorbate 80, 
sorbitan monooleate 80, and polyethylene glycols (molecu 
lar Weights of 200 to 600). 

[0089] Certain compositions of the invention may further 
comprise one or more agents that are used to render the 
composition isotonic, particularly in those compositions in 
Which Water is used as a solvent. Such agents are particularly 
useful in compositions formulated for nasal or ocular appli 
cation, since they adjust the osmotic pressure of the formu 
lations to the same osmotic pressure as nasal or ocular 
secretions. Agents that are suitable for such a use in the 
compositions of the invention include, but are not limited to, 
sodium chloride, sorbitol, propylene glycol, dextrose, 
sucrose, and glycerine, and other isotonicity agents that are 
knoWn in the art (see, e.g., Reich et al., “Chapter 18: 
Tonicity, Osmoticity, Osmolality and Osmolarity,” in: Rem 
inglon: The Science and Practice of Pharmacy, 20th Edition, 
Lippincott Williams and Wilkins, Philadelphia, Pa. (2000)). 

[0090] It is desirable that the compositions of the present 
invention that are to be administered in liquid form (includ 
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ing intranasally, orally or ocularly applied formulations) 
have a pH of about 4.5 to about 7.4, and preferably have a 
pH of about 5.5 to 7.1, for physiological reasons. Accord 
ingly, in additional embodiments, the compositions of the 
invention may further comprise one or more buffering 
agents or combinations thereof, that are used to adjust and/or 
maintain the compositions into the desired pH range. Adjust 
ment of pH or buffering agents that are suitable for use in the 
compositions of the invention include, but are not limited to, 
citric acid, sodium citrate, sodium phosphate (dibasic, hep 
tahydrate form), and boric acid or equivalent conventional 
buffers, or combinations thereof. The appropriate amounts 
of buffers and buffering agents, or combinations thereof, that 
are to be used in the compositions of the invention are 
readily determined by those of ordinary skill Without undue 
experimentation, particularly in vieW of the guidance con 
tained herein and in standard forrnularies such as the United 
States Pharmacopoeia, Remington: The Science and Prac 
[ice of Pharmacy, and the like, the disclosures of Which are 
incorporated herein by reference in their entireties. 

[0091] As noted above, aZelastine salts, particularly 
aZelastine hydrochloride, have a strong bitter taste When the 
compounds or compositions comprising them are adminis 
tered intranasally, ocularly, or orally. Thus, in certain 
embodiments, the liquid formulations of the invention, par 
ticularly those that are to be administered intranasally, 
ocularly, or orally, preferably further comprise one or more 
taste-masking agents, one or more ?avoring agents, and/or 
one or more sweetening agents, or a combination of such 
agents. Non-limiting examples of such substances include 
sucralose (about 0.001 to about 1%), sucrose (about 0.5 to 
about 10%), saccharin (including the salt forms: sodium, 
calcium, etc.) (about 0.01 to about 2%), fructose (about 0.5 
to about 10%), dextrose (about 0.5 to about 10%), corn 
syrup (about 0.5 to about 10%), aspartame (about 0.01 to 
about 2%), acesulfame-K (about 0.01 to about 2%), xylitol 
(about 0.1 to about 10%), sorbitol (about 0.1 to about 10%), 
erythritol (about 0.1 to about 10%), ammonium glycyrrhiZ 
inate (about 0.01 to about 4%), thaumatin (TalinTM) (about 
0.01 to about 2%), neotame (about 0.01 to about 2%) 
mannitol (about 0.5 to about 5%), menthol (about 0.01 to 
about 0.5%), eucalyptus oil (about 0.01 to about 0.5%), 
camphor (about 0.01 to about 0.5%), natural and/ or arti?cial 
?avors such as Arti?cial Custard Cream Flavor #36184 from 
International Flavors and Fragrances, Inc. (NeW York, N.Y.) 
(about 0.01 to about 1.0%), and the like. Sucralose, an 
intense sWeetener marketed for food and beverage use as 
SPLENDA® by McNeil Nutritionals LLP (Fort Washing 
ton, Pa.), is especially effective as a sWeetening and taste 
masking agent in the compositions of the present invention, 
particularly When used at concentrations of from about 
0.001% to about 1%, preferably at concentrations of from 
about 0.01% to about 0.5%, and more preferably at concen 
trations of from about 0.02% to about 0.2%, and most 
preferably from about 0.05% to about 0.15% (e.g., about 
0.05%, about 0.06%, about 0.07%, about 0.08%, about 
0.09%, about 0.10%, about 0.11%, about 0.12%, about 
0.13%, about 0.14%, or about 0.15%), of the total compo 
sition. Sucralose has been shoWn to be useful as a taste 
modifying agent in oral delivery of certain pharmaceutical 
compositions, for example in sore throat spray products (see 
US. Pat. No. 6,319,513), oral suspensions (see US. Pat. 
Nos. 5,658,919 and 5,621,005), solid dosage forms (see US. 
Pat. No. 6,149,941), quick melt dosage forms (see US. Pat. 
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No. 6,165,512) and mucosal delivery (see US. Pat. No. 
6,552,024), but has not heretofore been shoWn to be useful 
in intranasally or ocularly applied compositions such as 
those of the present invention. Additional such compositions 
of the invention may comprise one or more additional 
taste-masking or ?avoring agents such as those described 
herein, for example menthol at a concentration of from about 
0.01% to about 1%, preferably at a concentration of from 
about 0.05% to about 0.1%. Suitable compositions of the 
invention include, for example, about 0.1%-0.15% aZelas 
tine and about 0.05%-0.15% sucralose, for example, about 
0.1% aZelastine and about 0.05%-0.15% sucralose, or about 
0.125%-0.15% aZelastine and about 0.05%-0.15% sucral 
ose, or about 0.10% aZelastine and about 0.15% sucralose, 
or about 0.15% aZelastine and about 0.15% sucralose. 

[0092] As noted above, intranasal or ocular application of 
aZelastine-containing compositions, particularly those con 
taining aZelastine hydrochloride, is often complicated by the 
postnasal drip of the composition into the pharynx folloWing 
intranasal or ocular administration. Such postnasal drip can 
induce a very bitter and unpleasant taste experience by the 
patient. Thus, to avoid, reduce or minimize such issues 
arising from postnasal drip, certain compositions of the 
present invention may alternatively or further comprise one 
or more Water-soluble viscosity-increasing agents. Such 
agents are preferably used at the concentration of about 
0.01% to about 5.0% (W/v), in order to typically produce a 
viscosity of the ?nal solution betWeen about 2 and about 300 
centipoise. Use of such viscosity-increasing agents extends 
the mucocilliary clearance time, increases retention in the 
nasal cavity, and reduces post nasal drip, of intranasally 
applied compositions (see US. Pat. No. 5,897,858, the 
disclosure of Which is incorporated herein by reference in its 
entirety) such as those of the present invention. Viscosity 
increasing agents that are suitable for use in accordance With 
the present invention include, but are not limited to, poly 
vinylpyrrolidones, cellulose derivatives including, but not 
limited to, hydroxyethyl cellulose, carboxymethyl cellulose 
or its salts, hypromellose, carrageenan, guar gum, alginates, 
carbomers, polyethylene glycols, polyvinyl alcohol, and 
xanthan gum. Particularly preferred is hypromellose, at a 
concentration of about 0.001% to about 5.00%, preferably at 
a concentration of about 0.01% to about 1%, more prefer 
ably at a concentration of about 0.1% to about 0.5%, and 
most preferably at a concentration of about 0.1% to about 
0.3%. 

[0093] The compositions of the present invention that are 
provided in solution form may be preserved, aseptically 
manufactured and/or sterilized, for example, by ?ltration 
through a bacterial-retaining ?lter. 

Compositions Comprising Additional Active Agents 

[0094] In addition to aZelastine (e.g., aZelastine HCl) and 
the various excipients, taste masking agents, viscosity-in 
creasing agents and the like disclosed herein, the pharma 
ceutical compositions of the invention can further comprise 
(or consist essentially of) one or more additional active 
agents, such as those disclosed throughout US. Patent 
Publication No. 2005/0148562, the disclosure of Which is 
herein incorporated by reference in its entirety. Exemplary 
additional active agents include, but are not limited to, 
additional antihistamines (including H1, H3 and H4 receptor 
antagonists), steroids (e.g., safe steroids), leukotriene 
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antagonists, prostaglandin D2 receptor antagonists, decon 
gestants, expectorants, anti-fungal agents, triamcinolone and 
triamcinolone derivatives, non-steroidal immunophilin-de 
pendent immunosuppressants (NslDls), anti-in?ammatory 
agents, non-steroidal anti-in?ammatory agents (NSAIDs), 
COX-2 inhibitors, anti-infective agents, mucolytic agents, 
anticholinergic agents, mast cell stabilizers, non-antibiotic 
anti-microbial agents, anti-viral agents, antiseptics, neuro 
kinin antagonists, platelet activating factor (PAP) and 5-li 
poxygenase (5-LO) inhibitors. 

[0095] Examples of antihistamines in addition to aZelas 
tine (e.g., H1 receptor antagonists) suitable for inclusion in 
the present compositions include, but are not limited to, 
acrivastine, cycliZine, carebastine, cyproheptadine, carbi 
noxamine, doxylamine, dimethindene, ebastine, epinastine, 
e?etiriZine, ketotifen, levocabastine, miZolastine, mequita 
Zine, mianserin, noberastine, mecliZine, norastemiZole, olo 
patadine, picumast, tripelenamine, temelastine, trimepra 
Zine, triprolidine, bromopheniramine, chlorpheniramine, 
dexchlorpheniramine, triprolidine, clemastine, diphenhy 
dramine, diphenylpyraline, tripelennamine, hydroxyZine, 
methdilaZine, promethaZine, trimepraZine, aZatadine, cypro 
heptadine, antaZoline, pheniramine, pyrilamine, astemiZole, 
terfenadine, loratadine, cetiriZine, levocetiriZine, fexofena 
dine, descarboethoxyloratadine, desloratadine, dimenhydri 
nate and hydroxyZine. 

[0096] Examples of H3 receptor antagonists suitable for 
inclusion in the present compositions include, but are not 
limited to, thioperamide, impromidine, burimamide, cloben 
propit, impentamine, mifetidine, cloZapine, S-sopromidine, 
R-sopromidine and ciproxifam. 

[0097] Examples of leukotriene antagonists (e.g., leukot 
riene D4 antagonists) suitable for inclusion in the present 
compositions include, but are not limited to, albuterol sul 
fate, aminophylline, amoxicillin, ampicillin, astemiZole, 
attenuated tubercle bacillus, aZithromycin, bacampicillin, 
beclomethasone dipropionate, budesonide, bupropion 
hydrochloride, cefaclor, cefadroxil, ce?xime, cefproZil, 
cefuroxime axetil, cephalexin, cipro?oxacin hydrochloride, 
clarithromycin, clindamycin, cloxacillin, doxycycline, 
erythromycin, ethambutol, fenoterol hydrobromide, ?u 
conaZole, ?unisolide, ?uticasone propionate, formoterol ?u 
marate, gati?oxacin, in?uenza virus vaccine, ipratropium 
bromide, isoniaZid, isoproterenol hydrochloride, itracona 
Zole, ketoconaZole, ketotifen, levo?oxacin, minocycline, 
montelukast (e.g., montelukast sodium), moxi?oxacin, 
nedocromil sodium, nicotine, nystatin, o?oxacin, orciprena 
line, oseltamivir, oseltamivir sulfate, oxtriphylline, penicil 
lin, pirbuterol acetate, pivampicillin, pneumococcal conju 
gate vaccine, pneumococcal polysaccharide vaccine, 
prednisone, pyraZinamide, rifampin, salbutamol, salmeterol 
xinafoate, sodium cromoglycate (cromolyn sodium), terb 
utaline sulfate, terfenadine, theophylline, triamcinolone 
acetonide, Za?rlukast and Zanamivir. 

[0098] Examples of decongestants suitable for inclusion in 
the present compositions include, but are not limited to, 
pseudoephedrine, phenylephedrine, phenylephrine, phenyl 
propanolamine, oxymetaZoline, propylhexedrine, xylometa 
Zoline, epinephrine, ephedrine, desoxyephedrine, naphaZo 
line, and tetrahydroZoline. 
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[0099] Examples of expectorants suitable for inclusion in 
the present compositions include, but are not limited to, 
guaifenesin, codeine phosphate, and isoprotemol hydrochlo 
ride. 

[0100] Examples of anti-fungal agents suitable for inclu 
sion in the present compositions include, but are not limited 
to, amphotericin B, nystatin, ?uconaZole, ketoconaZole, 
terbina?ne, itraconaZole, imidaZole, triaZole, ciclopirox, clo 
trimaZole, and miconaZole. 

[0101] Examples of NSAIDs suitable for inclusion in the 
present compositions include, but are not limited to, ibu 
profen, aceclofenac, diclofenac, naproxen, etodolac, ?urbi 
profen, fenoprofen, ketoprofen, suprofen, fenbufen, ?upro 
fen, tolmetin sodium, oxaproZin, Zomepirac, sulindac, 
indomethacin, piroxicam, mefenamic acid, nabumetone, 
meclofenamate sodium, di?unisal, ?ufenisal, piroxicam, 
ketorolac, sudoxicam and isoxicam. 

[0102] By “non-steroidal immunophilin-dependent immu 
nosuppressant” or “NslDl” is meant any non-steroidal agent 
that decreases proin?ammatory cytokine production or 
secretion, binds an immunophilin, or causes a doWn regu 
lation of the proin?ammatory reaction. NslDls suitable for 
inclusion in the present compositions include, but are not 
limited to, calcineurin inhibitors, such as cyclosporine, 
tacrolimus, ascomycin, pimecrolimus, as Well as other 
agents (peptides, peptide fragments, chemically modi?ed 
peptides, or peptide mimetics) that inhibit the phosphatase 
activity of calcineurin. NslDls also include rapamycin 
(sirolimus) and everolimus, Which bind to an FK506-bind 
ing protein, FKBP-l2, and block antigen-induced prolifera 
tion of White blood cells and cytokine secretion. 

[0103] Examples of COX-2 inhibitors suitable for inclu 
sion in the present compositions include, but are not limited 
to, rofecoxib, celecoxib, valdecoxib, lumiracoxib, meloxi 
cam, and nimesulide. 

[0104] Examples of steroids suitable for inclusion in the 
present compositions include but are not limited to, ?uo 
romethalone, ?uticasone (e.g., ?uticasone propionate), 
mometasone, triamcinolone, betamethasone, ?unisolide, 
budesonide, beclomethasone, budesonide, rimexolone, 
beloxil, prednisone, loteprednol (e.g., loteprednol etabonate) 
(e.g., loteprednol (e.g., loteprednol etabonate) etabonate), 
dexamethasone and its analogues (e.g., dexamethasone 
beloxil) described in Us. Pat. Nos. 5,223,493 and 5,420, 
120, incorporated herein by reference in their entireties, and 
other esters, salts, conjugates and analogs of such steroids 
that Will be familiar to one of ordinary skill in the art. 

[0105] Examples of anti-infective agents suitable for 
inclusion in the present compositions include, but are not 
limited to, penicillins and other beta lactam antibiotics, 
cephalosporins, macrolides, ketolides, sulfonamides, quino 
lones, aminoglycosides, and lineZolid. 

[0106] Examples of non-antibiotic antimicrobials suitable 
for inclusion in the present compositions include, but are not 
limited to, taurolidine. 

[0107] Examples of mast cell stabiliZers suitable for inclu 
sion in the present compositions include, but are not limited 
to, cromolyn and nedcromil sodium. 

[0108] Examples of mucolytic agents suitable for inclu 
sion in the present compositions include, but are not limited 
to, acetylcysteine and domase alpha. 
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[0109] Examples of antibiotic agents suitable for inclusion 
in the present compositions include, but are not limited to, 
cefuroxime, vancomycin, amoxicillin and gentamicin. 

[0110] Examples of antiseptics suitable for inclusion in the 
present compositions include, but are not limited to, iodine, 
chlorhexidine acetate, sodium hypochlorite, and calcium 
hydroxide. 

[0111] Examples of anticholinergics suitable for inclusion 
in the present compositions include, but are not limited to, 
ipratropium, atropine, and scopolamine. 

[0112] Examples of neurokinin antagonists suitable for 
inclusion in the present compositions include, but are not 
limited to, oximes, hydraZones, piperidines, piperaZines, 
aryl alkyl amines, hydraZones, nitroalkanes, amides, isox 
aZolines, quinolines, isoquinolines, aZanorbornanes, naph 
thyridines, and benZodiaZepines, such as those disclosed in 
US. Pat. Nos. 5,798,359; 5,795,894; 5,789,422; 5,783,579; 
5,719,156; 5,696,267; 5,691,362; 5,688,960; 5,654,316, 
incorporated by reference herein in their entireties. 

[0113] Examples of 5-lipoxygenase (5-LO) inhibitors suit 
able for inclusion in the present compositions include, but 
are not limited to, Zileuton, docebenone, piripost and 
tenidap. 

[0114] The concentrations, absolute amounts and relative 
amounts (i.e., relative to the concentration or absolute 
amount of aZelastine or a salt thereof, eg aZelastine HCl) of 
the additional one or more active agents Will be familiar to 
one of ordinary skill in the art. For example, the amounts of 
additional active agents (e.g., one or more steroid(s), leu 
kotriene antagonist(s), anithistaminte(s), decongestant(s), 
NSAIDs, etc), can be present in any amount, for example 
about 0.01% to about 99% (e.g., about 0.01%, about 0.1%, 
about 1%, about 10%, about 20%, about 30%, about 40%, 
about 50%, about 60%, about 70%, about 80%, or about 
90%). 
[0115] In one embodiment, the pharmaceutical composi 
tions comprise (or consisting essentially of) an effective 
amount of aZelastine (suitably aZelastine hydrochloride) 
along With an effective amount of one or more steroids. 
Exemplary steroids include those discussed throughout. In 
certain suitable embodiments, the compositions further com 
prise one or more additional ingredients, such as one or more 

excipients, one or more taste-masking agents and/or one or 
more viscosity-increasing agents. Such compositions can be 
formulated as intranasal or ocular suspensions or solutions, 
With a pH of about 6.0 to 8.0. In other embodiments, the 
compositions can be formulated as oral (e.g., tablets or 
capsules) or topical delivery formulations, such as those 
disclosed throughout. While the amount of aZelastine can be 
varied and adjusted appropriately by the ordinarily skilled 
artisan, it is suitably contained in the intranasal or ocular 
formulations in an amount of about 0.0001% to about 1.0% 
by Weight, and more suitably from about 0.005% to about 
0.5% or most suitably from about 0.05% to about 0.15% 
(e.g., 0.05%, 0.06%, 0.07%, 0.08%, 0.09%. 0.10%, 0.11%, 
0.12%, 0.13%, 0.14%, 0.15%), ofpure aZelastine (calculated 
as the free aZelastine base). The amount of steroid(s) present 
in the various formulations can be varied and adjusted 
appropriately by the ordinarily skilled artisan, and can be 
present in any amount, for example about 0.01% to about 
99% (e.g., about 0.01%, about 0.1%, about 1%, about 10%, 
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about 20%, about 30%, about 40%, about 50%, about 60%, 
about 70%, about 80%, or about 90%). Suitably the amount 
of steroid is about 0.01% to about 1.5% by Weight, more 
suitably about 0.01% to about 1.0% by Weight, or even more 
suitably about 0.05% to about 0.1% by Weight (e.g., about 
0.01%, about 0.02%, about 0.03%, about 0.04%, about 
0.05%, about 0.06%, about 0.07%, about 0.08%, about 
0.09%, or about 0.1% by Weight). Preferred steroids for use 
in the formulations of the present invention are “safe ste 
roids.” As used herein, the term “safe steroid” means a 
steroid Which treats eosinophil and neurotrophil associated 
in?ammation, reduces papillae formation, and Which is 
effective in treating in?ammation, Without causing a clini 
cally signi?cant elevation in intraocular pressure (IOP). 
Exemplary safe steroids that can be used in the various 
formulations of the present invention, particularly for deliv 
ery using nasal spray or ocular drop delivery systems 
include, but are not limited to, any glucocorticoid Which 
meets the safe steroid de?nition, including but not limited to, 
?uoromethalone, ?uticasone (and its conjugates, e.g., ?uti 
casone propionate), rimexolone, loteprednol (e.g., lotepred 
nol etabonate), dexamethasone beloxil and its analogues 
described in US. Pat. Nos. 5,223,493 and 5,420,120, the 
disclosures of Which are incorporated by reference herein in 
their entireties. Additional “safe steroids” and methods for 
determining appropriate amounts of such agents for inclu 
sion in the present compositions are disclosed in US. Pat. 
No. 6,649,602, the disclosure of Which is incorporated by 
reference herein in its entirety. Exemplary compositions of 
the present invention comprising aZelastine and a safe 
steroid comprise about 0.1%-0.15% aZelastine, about 
0.01%-0.1% of a safe steroid, and optionally about 0.05% 
0.15% sucralose. 

[0116] In one embodiment, the present invention provides 
pharmaceutical compositions comprising (or consisting 
essentially of) an effective amount of aZelastine (suitably 
aZelastine hydrochloride) along With an effective amount of 
?uticasone, suitably ?uticaseone propionate or ?uticasone 
dipropionate. In certain suitable embodiments, such com 
positions further comprise one or more additional ingredi 
ents, such as one or more excipients, one or more taste 

masking agents and/or one or more viscosity-increasing 
agents. Such compositions can be formulated as intranasal 
or ocular suspensions or solutions, With a pH of about 6.0 to 
8.0. In other embodiments, the compositions can be formu 
lated as oral (e.g., tablets or capsules) or topical delivery 
formulations, such as those disclosed throughout. While the 
amount of aZelastine can be varied and adjusted appropri 
ately by the ordinarily skilled artisan, it is suitably contained 
in the intranasal or ocular formulations in an amount of 
about 0.0001% to about 1.0% by Weight, and more suitably 
from about 0.005% to about 0.5% or most suitably from 
about 0.05% to about 0.15% (e.g., 0.05%, 0.06%, 0.07%, 
0.08%, 0.09%. 0.10%, 0.11%, 0.12%, 0.13%, 0.14%, 
0.15%), of pure aZelastine (calculated as the free aZelastine 
base). The amount of ?uticasone, suitably ?uticaseone pro 
pionate or ?uticasone dipropionate present in the various 
formulations can be varied and adjusted appropriately by the 
ordinarily skilled artisan, and can be present in any amount, 
for example about 0.01% to about 99% (e.g., about 0.01%, 
about 0.1%, about 1%, about 10%, about 20%, about 30%, 
about 40%, about 50%, about 60%, about 70%, about 80%, 
or about 90%). Suitably the amount of ?uticasone, suitably 
?uticaseone propionate or ?uticasone dipropionate is about 
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0.01% to about 1.5% by Weight, more suitably about 0.01% 
to about 1.0% by Weight, or even more suitably about 0.05% 
to about 0.1% by Weight (e.g., about 0.01%, about 0.02%, 
about 0.03%, about 0.04%, about 0.05%, about 0.06%, 
about 0.07%, about 0.08%, about 0.09%, or about 0.1% by 
Weight). 
[0117] In another embodiment, the present invention pro 
vides pharmaceutical compositions comprising (or consist 
ing essentially of) an effective amount of aZelastine (suitably 
aZelastine hydrochloride) along With an effective amount of 
loteprednol (e.g., loteprednol etabonate), suitably lotepred 
nol (e.g., loteprednol etabonate) etabonate (see e.g., US. 
Pat. No. 7,022,687, the disclosure of Which is incorporated 
herein by reference in its entirety) In certain suitable 
embodiments, such compositions further comprise one or 
more additional ingredients, such as one or more excipients, 
one or more taste-masking agents and/or one or more 

viscosity-increasing agents. Such compositions can be for 
mulated as intranasal or ocular suspensions or solutions, 
With a pH of about 6.0 to 8.0. In other embodiments, the 
compositions can be formulated as oral (e.g., tablets or 
capsules) or topical delivery formulations, such as those 
disclosed throughout. While the amount of aZelastine can be 
varied and adjusted appropriately by the ordinarily skilled 
artisan, it is suitably contained in the intranasal or ocular 
formulations in an amount of about 0.0001% to about 1.0% 
by Weight, and more suitably from about 0.005% to about 
0.5% or most suitably from about 0.05% to about 0.15% 
(e.g., 0.05%, 0.06%, 0.07%, 0.08%, 0.09%. 0.10%, 0.11%, 
0.12%, 0.13%, 0.14%, 0.15%), ofpure aZelastine (calculated 
as the free aZelastine base). The amount of loteprednol (e.g., 
loteprednol etabonate), suitably loteprednol (e.g., lotepred 
nol etabonate) etabonate, present in the various formulations 
can be varied and adjusted appropriately by the ordinarily 
skilled artisan, and can be present in any amount, for 
example about 0.01% to about 99% (e.g., about 0.01%, 
about 0.1%, about 1%, about 10%, about 20%, about 30%, 
about 40%, about 50%, about 60%, about 70%, about 80%, 
or about 90%). Suitably the amount of loteprednol (e.g., 
loteprednol etabonate), suitably loteprednol (e.g., lotepred 
nol etabonate) etabonate, is about 0.01% to about 1.5% by 
Weight, more suitably about 0.01% to about 1.0% by Weight, 
or even more suitably about 0.05% to about 0.1% by Weight 
(e.g., about 0.01%, about 0.02%, about 0.03%, about 0.04%, 
about 0.05%, about 0.06%, about 0.07%, about 0.08%, 
about 0.09%, or about 0.1% by Weight). 

[0118] In another embodiment, the pharmaceutical com 
positions comprise (or consist essentially of) an effective 
amount of aZelastine (suitably aZelastine hydrochloride) 
along With an effective amount of one or more steroids, and 
also an effective amount of one or more decongestants. In 

suitable such embodiments, the compositions further com 
prise one or more additional ingredients, such as one or more 

excipients, one or more taste-masking agents and/or one or 
more viscosity-increasing agents. Such compositions can be 
formulated as intranasal or ocular suspensions or solutions, 
With a pH of about 6.0 to 8.0. In other embodiments, the 
compositions can be formulated as oral or topical delivery 
formulations, such as those disclosed throughout. The 
appropriate amounts of aZelastine, steroid and decongestant 
can be readily determined by those or ordinary skill in the 
art. Suitably, the amount of steroid and aZelastine used Will 
be in the ranges disclosed herein. The amount of deconges 
tant can be present in any amount, for example about 0.01% 
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to about 99% (e.g., about 0.01%, about 0.1%, about 1%, 
about 10%, about 20%, about 30%, about 40%, about 50%, 
about 60%, about 70%, about 80%, or about 90%). Suitably 
the amount of decongestiant is about 0.05% to about 1.5% 
by Weight, or more suitably in an amount of about 0.1% to 
about 1.0% by Weight. In addition, the compositions can also 
comprise sucralose at about 0.05%-0.15%. 

[0119] In an additional embodiment, the pharmaceutical 
compositions comprise (or consist essentially of) an effec 
tive amount of aZelastine (suitably aZelastine hydrochloride) 
along With an effective amount of one or more additional 
anti-allergic and/or one or more anti-asthmatic agents. 
Exemplary anti-allergics and anti-asthmatics include those 
discussed herein, including, but not limited to, H1 receptor 
antagonists, H3 receptor antagonists and leukotriene antago 
nists (e.g., leukotriene D4 antagonists). In suitable such 
embodiments, the compositions further comprise one or 
more additional ingredients, such as one or more excipients, 
one or more taste-masking agents and/or one or more 

viscosity-increasing agents. Such compositions can be for 
mulated as intranasal or ocular suspensions or solutions, 
With a pH of about 6.0 to 8.0. In other embodiments, the 
compositions can be formulated for oral or pulmonary 
delivery, such as those described herein. While the amount 
of aZelastine can be varied and adjusted appropriately by the 
ordinarily skilled artisan, it is suitably contained in the 
intranasal or ocular formulations in an amount of about 
0.0001% to about 1.0% by Weight, and more suitably from 
about 0.005% to about 0.5% or most suitably from about 
0.05% to about 0.15% (e.g., about 0.05%, 0.06%, 0.07%, 
0.08%, 0.09%, 0.10%, 0.11%, 0.12%, 0.13%, 0.14%, 
0.15%), of pure aZelastine (calculated as the free aZelastine 
base). The amount of one or more additional anti-allergic 
and/or anti-asthmatics present in the various formulations 
can be varied and adjusted appropriately by the ordinarily 
skilled artisan and can be present in any amount, for 
example about 0.01% to about 99% (e.g., about 0.01%, 
about 0.1%, about 1%, about 10%, about 20%, about 30%, 
about 40%, about 50%, about 60%, about 70%, about 80%, 
or about 90%). Suitably the amount of these additional 
compounds Will be in an amount of about 0.01% to about 
10% by Weight, or more suitably in an amount of about 0.1% 
to about 5.0% by Weight. In addition, the compositions can 
also comprise sucralose at about 0.05%-0.15%. 

[0120] Suitable compositions of the present invention 
comprise (or consist essentially of), for example (percent 
ages of aZelastine refer to Weight percentages of aZelastine 
HCl or other suitable salt): 

[0121] About 0.05% aZelastine and about 0.05% sucral 
ose; 

[0122] About 0.05% aZelastine and about 0.1% sucralose; 

[0123] About 0.05% aZelastine and about 0.15% sucral 
ose; 

[0124] About 0.1% aZelastine and about 0.05% sucralose; 

[0125] About 0.1% aZelastine and about 0.1% sucralose; 

[0126] About 0.1% aZelastine and about 0.15% sucralose; 

[0127] About 0.125% aZelastine and about 0.05% sucral 
ose; 

[0128] About 0.125% aZelastine and about 0.1% sucral 
ose; 
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[0129] About 0.125% azelastine and about 0.15% sucral 
ose; 

[0130] About 0.15% aZe1astine and about 0.05% sucral 
ose; 

[0131] About 0.15% azelastine and about 0.1% sucralose; 

[0132] About 0.15% aZe1astine and about 0.15% sucral 
ose; 

[0133] About 0.05% azelastine and about 0.01% steroid; 

[0134] About 0.1% aZe1astine and about 0.01% steroid; 

[0135] About 0.125% aZe1astine and about 0.01% steroid; 

[0136] About 0.15% azelastine and about 0.01% steroid; 

[0137] About 0.05% azelastine and about 0.05% steroid; 

[0138] About 0.1% aZe1astine and about 0.05% steroid; 

[0139] About 0.125% aZe1astine and about 0.05% steroid; 

[0140] About 0.15% azelastine and about 0.05% steroid; 

[0141] About 0.05% azelastine and about 0.1% steroid; 

[0142] About 0.1% aZe1astine and about 0.1% steroid; 

[0143] About 0.125% azelastine and about 0.1% steroid; 

[0144] About 0.15% azelastine and about 0.1% steroid; 

[0145] About 0.05% aZe1astine, about 0.01% steroid and 
about 0.05% sucralose; 

[0146] About 0.1% azelastine, about 0.01% steroid and 
about 0.05% sucralose; 

[0147] About 0.125% azelastine, about 0.01% steroid and 
about 0.05% sucralose; 

[0148] About 0.15% aZe1astine, about 0.01% steroid and 
about 0.05% sucralose; 

[0149] About 0.05% aZe1astine, about 0.05% steroid and 
about 0.05% sucralose; 

[0150] About 0.1% azelastine, about 0.05% steroid and 
about 0.05% sucralose; 

[0151] About 0.125% azelastine, about 0.05% steroid and 
about 0.05% sucralose; 

[0152] About 0.15% aZe1astine, about 0.05% steroid and 
about 0.05% sucralose; 

[0153] About 0.05% azelastine, about 0.1% steroid and 
about 0.05% sucralose; 

[0154] About 0.1% azelastine, about 0.1% steroid and 
about 0.05% sucralose; 

[0155] About 0.125% azelastine, about 0.1% steroid and 
about 0.05% sucralose; 

[0156] About 0.15% azelastine, about 0.1% steroid and 
about 0.05% sucralose; 

[0157] About 0.05% aZe1astine, about 0.01% steroid and 
about 0.1% sucralose; 

[0158] About 0.1% azelastine, about 0.01% steroid and 
about 0.1% sucralose; 

[0159] About 0.125% azelastine, about 0.01% steroid and 
about 0.1% sucralose; 
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[0160] About 0.15% azelastine, about 0.01% steroid and 
about 0.1% sucralose; 

[0161] About 0.05% azelastine, about 0.05% steroid and 
about 0.1% sucralose; 

[0162] About 0.1% azelastine, about 0.05% steroid and 
about 0.1% sucralose; 

[0163] About 0.125% azelastine, about 0.05% steroid and 
about 0.1% sucralose; 

[0164] About 0.15% azelastine, about 0.05% steroid and 
about 0.1% sucralose; 

[0165] About 0.05% aZe1astine, about 0.1% steroid and 
about 0.1% sucralose; 

[0166] About 0.1% azelastine, about 0.1% steroid and 
about 0.1% sucralose; 

[0167] About 0.125% azelastine, about 0.1% steroid and 
about 0.1% sucralose; 

[0168] About 0.15% aZe1astine, about 0.1% steroid and 
about 0.1% sucralose; 

[0169] About 0.05% azelastine, about 0.01% steroid and 
about 0.15% sucralose; 

[0170] About 0.1% azelastine, about 0.01% steroid and 
about 0.15% sucralose; 

[0171] About 0.125% azelastine, about 0.01% steroid and 
about 0.15% sucralose; 

[0172] About 0.15% azelastine, about 0.01% steroid and 
about 0.15% sucralose; 

[0173] About 0.05% azelastine, about 0.05% steroid and 
about 0.15% sucralose; 

[0174] About 0.1% azelastine, about 0.05% steroid and 
about 0.15% sucralose; 

[0175] About 0.125% azelastine, about 0.05% steroid and 
about 0.15% sucralose; 

[0176] About 0.15% azelastine, about 0.05% steroid and 
about 0.15% sucralose; 

[0177] About 0.05% aZe1astine, about 0.1% steroid and 
about 0.15% sucralose; 

[0178] About 0.1% azelastine, about 0.1% steroid and 
about 0.15% sucralose; 

[0179] About 0.125% azelastine, about 0.1% steroid and 
about 0.15% sucralose; 

[0180] About 0.15% aZe1astine, about 0.1% steroid and 
about 0.15% sucralose; 

[0181] About 0.05% azelastine and about 0.01% ?utica 
sone (e.g., ?uticasone propionate or ?uticasone dipropi 
onate), mometasone, dexamethasone beloxil, loteprednol 
(e.g., loteprednol etabonate), budesonide, or triamcinolone; 

[0182] About 0.1% azelastine and about 0.01% ?uticasone 
(e.g., ?uticasone propionate or ?uticasone dipropionate), 
mometasone, dexamethasone beloxil, loteprednol (e.g., 
loteprednol etabonate), budesonide, or triamcinolone; 

[0183] About 0.125% aZe1astine and about 0.01% ?utica 
sone (e.g., ?uticasone propionate or ?uticasone dipropi 










































































































































































