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Pharmaceutical compositions comprising azelastine, or a
pharmaceutically acceptable salt of azelastine, and methyl-
cobalamin are disclosed. Methods of using the pharmaceu-
tical compositions for treating patients with Alzheimer’s
disease or Parkinson’s disease are also disclosed.



US 2020/0323873 Al

COMPOSITIONS AND METHODS FOR
TREATING ALZHEIMER’S DISEASE AND
PARKINSON’S DISEASE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a Continuation in Part
application of U.S. patent application Ser. No. 16/382,885
filed on Apr. 12, 2019, the disclosure of which is hereby
incorporated by reference herein in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to the field of prac-
tical medicine, namely, to the use of pharmaceutical com-
positions for treatment of Alzheimer’s disease and Parkin-
son’s disease. More specifically, the invention relates to
novel combinations of compounds which can effectively
treat Alzheimer’s disease (AD) and Parkinson’s disease
(PD).

BACKGROUND OF THE INVENTION

[0003] Alzheimer’s disease (AD) is a progressive, chronic
neurodegenerative disease that usually starts slowly and
gradually worsens over time. AD is the most common cause
of dementia among older adults. Dementia is the loss of
cognitive functioning—thinking, remembering, and reason-
ing—and behavioral abilities to such an extent that it inter-
feres with a person’s daily life and activities. In its early
stages, memory loss is mild, but with late-stage AD, indi-
viduals lose the ability to carry on a conversation and
respond to their environment. If untreated, AD ultimately
leads to death. Although the speed of progression can vary,
the typical life expectancy following diagnosis is three to
nine years.

[0004] Neuropathologically, AD is characterized by accu-
mulation of neurotic plaques of amyloid beta protein (Ap)
and neurofibrillary tangles of hyperphosphorylated tau pro-
tein (p-tau). The bulk of current evidence points to AP
accumulation as a critical primary causative factor in spo-
radic AD. So far, all promising approaches for decreasing
AP or p-tau levels including mechanisms such as inhibition
of AP or p-tau generation, reduction of soluble AP levels and
enhancement of A or p-tau clearance from the CNS have
not provided desired outcomes from their clinical trials.
While development of A based treatments follows logically
from known AP mechanisms, a number of factors might
limit the effectiveness of such treatments if applied in
isolation. But more importantly, a number of other potential
mechanisms might constitute important causative factors in
AD. Such non-Ap mechanisms might play even larger roles,
or perhaps synergistic roles, as the disease progresses. Thus,
it is likely that parallel application of neuroprotective strat-
egies will play a vital role in delaying AD onset and slowing
AD progression.

[0005] Homocysteine is a sulfur amino acid involved in
essential metabolic pathways, including methylation reac-
tions. Elevation of homocysteine in blood is a marker of
genetic disorders and deficiencies of vitamins B12. Homo-
cysteine elevation is associated with vascular disease, neu-
ropsychiatric disorders, neurovascular ischemic disease,
including stroke, silent infarctions and white matter disease.
Studies have linked homocysteine to amyloid and glutamate
neurotoxicity, and to cognitive dysfunction and AD. For
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example, homocysteine elevation induces hippocampal neu-
ron loss in transgenic mice with brain amyloid deposition.
Studies also have demonstrated a relationship between
plasma homocysteine level and AD and cognitive function
in non-demented individuals. This relationship spans the
normal range of homocysteine levels. Reduction of homo-
cysteine levels can be readily achieved with high doses of
vitamin B12, and could plausibly represent a disease-modi-
fying intervention in AD.

[0006] Methylcobalamin, one of two active forms of four
vitamin B12 vitamers, compared with other analogs, is the
most effective in being up-taken by subcellular organelles of
neurons. Therefore, methylcobalamin in combination with
azelastine may provide a better treatment option for nervous
disorders such as AD.

[0007] On the other hand, the genetic, cellular, and
molecular changes associated with AD support the evidence
that activated immune and inflammatory processes is a part
of the disease. Also, a strong benefit of long-term use of
NSAIDs was shown in epidemiological studies. So, it is
generally accepted that AD is partially an inflammatory
disease and that inhibiting inflammation is an option of
treating AD.

[0008] Inflammation clearly occurs in pathologically vul-
nerable regions of the AD brain, and it does so with the full
complexity of local peripheral inflammatory responses. In
the periphery, degenerating tissue and the deposition of
highly insoluble abnormal materials are classical stimulants
of inflammation. Likewise, in the AD brain, damaged neu-
rons and neurites and highly insoluble amyloid [ peptide
deposits and neurofibrillary tangles provide obvious stimuli
for inflammation. Because these stimuli are discrete, micro-
localized, and present from early preclinical to terminal
stages of AD, local upregulation of complement, cytokines,
acute phase reactants, and other inflammatory mediators is
also discrete, micro-localized, and chronic. Cumulated over
many years, direct and bystander damage from AD inflam-
matory mechanisms is likely to significantly exacerbate the
very pathogenic processes that gave rise to it. Thus, animal
models and clinical studies so far strongly suggest that AD
inflammation significantly contributes to AD pathogenesis.
By better understanding AD inflammatory and immune-
regulatory processes, it should be possible to develop anti-
inflammatory approaches that may reverse or delay or
prevent developing of this devastating disorder.

[0009] Azelastine is classified pharmacologically as a sec-
ond-generation antihistamine and is a relatively selective,
non-sedating, competitive antagonist at H1 receptors. More
uniquely, its inhibition of inflammatory mediators, in addi-
tion to antihistaminic and mast cell stabilizing effects, places
it among the new generation of dual-acting anti-inflamma-
tory drugs. In addition to azelastine’s high affinity for H1
receptors, its ability to modify several other mediators of
inflammation and allergy contributes to its mechanism of
action. In vitro and in vivo studies, as well as clinical trials
support the dual effects of direct inhibition and stabilization
of inflammatory cells. In vitro data indicate that azelastine’s
affinity for H1 receptors is estimated to be several times
greater than that of chlorpheniramine, a first-generation H1
antagonist. Azelastine has only weak affinity for H2 recep-
tors. Release of histamine from mast cells is also inhibited
possibly by reversible inhibition of voltage-dependent
L-type calcium channels. Inhibition of mast cell degranula-
tion may also decrease the release of other inflammatory
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mediators, including leukotrienes and interleukin-13, among
others. Azelastine also directly antagonizes other mediators
of inflammation, such as tumor necrosis factor- , leukot-
rienes, endothelin-1, and platelet-activating factor.

[0010] Therefore, a unique combination of azelastine (an-
tihistamine agent with anti-inflammatory activities) with
methylcobalamin (for maintaining myelin synthesis, neu-
ronal metabolism, and neuronal regeneration in the nervon
system) would potentially be, in terms of working through
multi-mechanisms of actions, an effective treatment for AD
patients.

SUMMARY OF THE INVENTION

[0011] The present invention includes a pharmaceutical
composition that comprises two active pharmaceutical
ingredients. This pharmaceutical composition comprises the
first active ingredient that is azelastine or a pharmaceutically
acceptable salt of azelastine and the second active ingredient
that is methylcobalamin.

[0012] In some embodiments of this invention, the phar-
maceutically acceptable salt of azelastine in the pharmaceu-
tical composition is azelastine hydrochloride.

[0013] In some embodiments of this invention, azelastine
hydrochloride (and/or other salt thereof) in the pharmaceu-
tical composition is provided in an amount of about 8 mg to
about 24 mg and methylcobalamin in an amount of about 0.5
mg to about 50 mg.

[0014] The present invention also includes an oral phar-
maceutical dosage form of the pharmaceutical composition
that is a solid, liquid, gel, or solution form.

[0015] The present invention further includes the medical
use of the oral pharmaceutical dosage form of the pharma-
ceutical composition through administration of the dosage
form to patients with Alzheimer’s disease or Parkinson’s
disease.

[0016] In some embodiments of this invention, an oral
pharmaceutical dosage form of the pharmaceutical compo-
sition containing azelastine hydrochloride (and/or other salt
thereof) in an amount of about 8 mg to about 24 mg and
methylcobalamin in an amount of about 0.5 mg to about 50
mg is administered to patients with Alzheimer’s disease or
Parkinson’s disease.

[0017] Included in embodiments of the invention is Aspect
1, which encompasses a pharmaceutical composition, com-
prising azelastine or a pharmaceutically acceptable salt of
azelastine, methylcobalamin, and one or more pharmaceu-
tically acceptable excipients.

[0018] Aspect 2 is the pharmaceutical composition of
Aspect 1, wherein the azelastine or the pharmaceutically
acceptable salt of azelastine is present in the pharmaceutical
composition in an amount in the range of about 8 mg to
about 24 mg, such as about 8 mg to about 18 mg, or about
12 mg to about 16 mg, or about 12 mg, or about 8 mg to
about 24 mg, or about 8 mg, or about 8§ mg to about 22 mg,
or about 10 mg to about 20 mg, or about 10 mg to about 16
mg, or about 10 mg to about 12 mg, or about 12 mg to about
20 mg, or about 8 mg to about 12 mg, or any range in
between any of these endpoints.

[0019] Aspect 3 is the pharmaceutical composition of
Aspect 1 or 2, wherein the methylcobalamin is present in the
pharmaceutical composition in an amount in the range of
about 0.5 mg to about 50 mg, such as about 0.5 mg to about
45 mg, or about 0.5 mg to about 35 mg, or about 1 mg to
about 10 mg, or about 0.5 mg to about 5 mg, or about 0.5 mg
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to about 20 mg, or up to about 25 mg, or up to about 15 mg,
or up to about 8 mg, or up to about 5 mg, or about 5 mg to
about 12 mg, or about 2 mg to about 8 mg, or about 1 mg,
or any range in between any of these endpoints.

[0020] Aspect 4 is the pharmaceutical composition of any
of Aspects 1-3, wherein the methylcobalamin is present in
the pharmaceutical composition in an amount in the range of
about 0.5 mg to about 10 mg.

[0021] Aspect 5 is the pharmaceutical composition of any
of Aspects 1-4, wherein in the pharmaceutical composition
the azelastine or the pharmaceutically acceptable salt of
azelastine is present in an amount in the range of about 8 mg
to about 24 mg and the methylcobalamin is present in an
amount in the range of about 0.5 mg to about 50 mg.
[0022] Aspect 6 is the pharmaceutical composition of any
of Aspects 1-5, wherein the pharmaceutically acceptable salt
of azelastine is azelastine hydrochloride.

[0023] Aspect 7 is the pharmaceutical composition of any
of Aspects 1-6, wherein the methylcobalamin is present in
the pharmaceutical composition in an amount in the range of
about 0.5 mg to about 50 mg.

[0024] Aspect 8 is the pharmaceutical composition of any
of Aspects 1-7, wherein the azelastine hydrochloride is
present in an amount in the range of about 8 mg to about 18
mg.

[0025] Aspect 9 is the pharmaceutical composition of any
of Aspects 1-8, wherein the pharmaceutical composition is
formulated as an oral pharmaceutical dosage form.

[0026] Aspect 10 is the pharmaceutical composition of
any of Aspects 1-9, wherein the oral pharmaceutical dosage
form is a solid form or a liquid form.

[0027] Aspect 11 is the pharmaceutical composition of
any of Aspects 1-10, wherein the azelastine hydrochloride is
present in the pharmaceutical composition in an amount
ranging from about 8 mg to about 12 mg and the amount of
methylcobalamin is present in the pharmaceutical composi-
tion in an amount ranging from about 1 mg to about 5 mg.
[0028] Aspect 12 is a method of treating a patient with
Alzheimer’s disease or Parkinson’s disease, comprising
administering to the patient an effective amount of a phar-
maceutical composition comprising azelastine or a pharma-
ceutically acceptable salt of azelastine, methylcobalamin,
and one or more pharmaceutically acceptable excipients for
aperiod of time sufficient to alleviate, reduce, prevent and/or
eliminate one or more symptoms of the patient’s Alzheim-
er’s disease and/or Parkinson’s disease.

[0029] Aspect 13 is the method of any of Aspects 1-12,
wherein the pharmaceutical composition is administered to
the patient once or twice a day, or three times a day, or once
every 2 or 3 or 4 days in an oral solid or liquid form.
[0030] Aspect 14 is the method of any of Aspects 1-13,
wherein the azelastine or the pharmaceutically acceptable
salt of azelastine is present in the pharmaceutical composi-
tion in an amount in the range of about 8 mg to about 24 mg.
[0031] Aspect 15 is the method of any of Aspects 1-14,
wherein the methylcobalamin is present in the composition
in an amount in the range of about 0.5 mg to about 50 mg.
[0032] Aspect 16 is the method of any of Aspects 1-15,
wherein the pharmaceutical composition is administered to
the patient for a period of at least 6 weeks.

[0033] Aspect 17 is the method of any of Aspects 1-16,
wherein the methylcobalamin is present in the pharmaceu-
tical composition in an amount in the range of about 0.5 mg
to 10 mg.
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[0034] Aspect 18 is the method of any of Aspects 1-17,
wherein the methylcobalamin is present in the pharmaceu-
tical composition in an amount in the range of about 1 mg
to about 10 mg.

[0035] Aspect 19 is the method of any of Aspects 1-18,
wherein in the pharmaceutical composition the pharmaceu-
tically acceptable salt of azelastine is azelastine hydrochlo-
ride and is present in an amount in the range of about 8 mg
to about 24 mg and the methylcobalamin is present in an
amount in the range of about 0.5 mg to about 50 mg.
[0036] Aspect 20 is the method of any of Aspects 1-19,
wherein the methylcobalamin is present in the composition
in an amount in the range of about 0.5 mg to about 10 mg.

DETAILED DESCRIPTION OF THE
INVENTION

[0037] Through clinical practice, the inventors of the
present invention found that a pharmaceutical composition
with oral dosage forms comprising the active agents, a salt
form of azelastine and methylcobalamin, would be a treat-
ment which can slow or even stop the progression of
Alzheimer’s disease or Parkinson’s disease.

[0038] The detailed description provided below is
intended as a description of the present examples and is not
intended to represent the only forms in which the present
example may be constructed or utilized. The description sets
forth the functions of the example and the sequence of steps
for constructing and operating the example. However, the
same or equivalent functions and sequences may be accom-
plished by different examples.

Definitions

[0039] As used in the present specification, the following
words and phrases are generally intended to have the mean-
ings as set forth below, except to the extent that the context
in which they are used indicates otherwise.

[0040] As used herein, the term “methylcobalamin” refers
to a cobalamin, a form of vitamin B12, co-methylcobalamin,
also, means MeCbl, mecobalamin, mecobalamina, mecoba-
laminum, or methyl vitamin B12.

[0041] As used herein, the term “azelastine” refers to
azelastine free base, or 4-(p-Chlorobenzyl)-2-(hexahydro-1-
methyl-1H-azepin-4-yl)-1-(2H)-phthalazinone. In certain
embodiments, azelastine also includes any pharmaceutically
acceptable salt, such as the hydrochloride or HC1 salt.
Preferably, in any embodiments of the invention as
described herein, azelastine is in the form of its hydrochlo-
ride salt, as azelastine hydrochloride or azelastine HCI.
More preferably, in any embodiment of the invention as
described herein, reference to the amounts and dosage
ranges of azelastine, including in the solid oral dosage
forms, are to the amounts and dosage ranges of azelastine
hydrochloride.

[0042] As used herein, the term “salt” refers to a salt of
azelastine formed with an acid selected from a group of
acids consisting of 1-hydroxy-2-naphthoic acid, 2,2-dichlo-
roacetic acid, 2-hydroxyethanesulfonic acid, 2-oxoglutaric
acid, 4-acetamidobenzoic acid, 4-aminosalicylic acid, acetic
acid, adipic acid, ascorbic acid (L), aspartic acid (L), ben-
zenesulfonic acid, benzoic acid, camphoric acid (+), cam-
phor-10-sulfonic acid (+), capric acid (decanoic acid), cap-
roic acid (hexanoic acid), caprylic acid (octanoic acid),
carbonic acid, cinnamic acid, citric acid, cyclamic acid,
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dodecylsulfuric acid, ethane-1,2-disulfonic acid, ethanesul-
fonic acid, formic acid, fumaric acid, galactaric acid, gen-
tisic acid, glucoheptonic acid (D), gluconic acid (D), glu-
curonic acid (D), glutamic acid, glutaric acid,
glycerophosphoric acid, glycolic acid, hippuric acid, hydro-
bromic acid, hydrochloric acid, isobutyric acid, lactic acid
(DL), lactobionic acid, lauric acid, maleic acid, malic acid
(-L), malonic acid, mandelic acid (DL), methanesulfonic
acid , naphthalene-1,5-disulfonic acid, naphthalene-2-sulfo-
nic acid, nicotinic acid, nitric acid, oleic acid, oxalic acid,
palmitic acid, pamoic acid, phosphoric acid, proprionic acid,
pyroglutamic acid (-L), salicylic acid, sebacic acid, stearic
acid, succinic acid, sulfuric acid, tartaric acid (+L.), thiocya-
nic acid, toluenesulfonic acid (p), undecylenic acid.

[0043] As used herein, “treating” or “treatment” means
complete cure or incomplete cure, or it means that the
symptoms of the underlying disease or associated conditions
are at least reduced and/or delayed, and/or that one or more
of the underlying cellular, physiological, or biochemical
causes or mechanisms causing the symptoms are reduced,
delayed and/or eliminated. It is understood that reduced or
delayed, as used in this context, means relative to the state
of the untreated disease, including the molecular state of the
untreated disease, not just the physiological state of the
untreated disease.

[0044] The term “effective amount” refers to an amount
that is sufficient to affect treatment, as defined below, when
administered to a mammal in need of such treatment. The
therapeutically effective amount will vary depending upon
the patient being treated, the weight and age of the patient,
the severity of the disease condition, the manner of admin-
istration and the like, which can readily be determined by
one of ordinary skill in the art. The pharmaceutical compo-
sitions may be administered in either single or multiple
doses by oral administration. Administration may be via
capsule, tablet, gel, spray, drops, solution, suspensions,
syrups, or the like.

[0045] The term “about” used herein in the context of
quantitative measurements means the indicated amount
+10%. For example, with a £10% range, “about 2 mg” can
mean 1.8-2.2 mg.

[0046] The pharmaceutical compositions may be formu-
lated for pharmaceutical use using methods known in the art,
for example, Ansel’s Pharmaceutical Dosage Forms and
Drug Delivery Systems Tenth (by Loyd Allen, 2013) and
Handbook of Pharmaceutical Manufacturing Formulations
(Volumes 1-6 by Sarfaraz K. Niazi). Accordingly, incorpo-
ration of the active compounds and a controlled, or slow
release matrix may be implemented.

[0047] Either fluid or solid unit dosage forms can be
readily prepared for oral administration, for example,
admixed with conventional ingredients such as dicalcium
phosphate, magnesium aluminum silicate, magnesium stear-
ate, calcium sulfate, starch, talc, lactose, acacia, methyl
cellulose and functionally similar materials as pharmaceu-
tical excipients or carriers. A sustained release formulation
may optionally be used. In older or incoherent subjects
sustained release formulations may even be preferred. Cap-
sules may be formulated by mixing the pharmaceutical
composition with a pharmaceutical diluent which is inert
and inserting this mixture into a hard gelatin capsule having
the appropriate size. If soft capsules are desired, a slurry of
the pharmaceutical composition with an acceptable veg-
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etable, light petroleum or other inert oil can be encapsulated
by forming into a gelatin capsule.

[0048] Suspensions, syrups and elixirs may be used for
oral administration or fluid unit dosage forms. A fluid
preparation including oil may be used for oil soluble forms.
A vegetable oil such as corn oil, peanut oil or a flower oil,
for example, together with flavoring agents, sweeteners and
any preservatives produces an acceptable fluid preparation.
A surfactant may be added to water to form a syrup for fluid
unit dosages. Hydro-alcoholic pharmaceutical preparations
may be used having an acceptable sweetener, such as sugar,
saccharin or a biological sweetener and a flavoring agent in
the form of an elixir.

[0049] The solid oral dosage formulation of this disclosure
means a form of tablets, caplets, bi-layer tablets, film-coated
tablets, pills, capsules, or the like. Tablets in accordance with
this disclosure can be prepared by any mixing and tableting
techniques that are well known in the pharmaceutical for-
mulation industry. In some examples, the dosage formula-
tion is fabricated by direct compressing the respectively
prepared sustained-release portion and the immediate-re-
lease portion by punches and dies fitted to a rotary tableting
press, ejection or compression molding or granulation fol-
lowed by compression.

[0050] The pharmaceutical compositions provided in
accordance with the present disclosure are usually admin-
istered orally. This disclosure therefore provides pharma-
ceutical compositions that comprise a solid dispersion com-
prising azelastine and methylcobalamin as described herein
and one or more pharmaceutically acceptable excipients or
carriers including but not limited to, inert solid diluents and
fillers, diluents, including sterile aqueous solution and vari-
ous organic solvents, permeation enhancers, solubilizers,
disintegrants, lubricants, binders, glidants, adjuvants, and
combinations thereof. Such compositions are prepared in a
manner well known in the pharmaceutical arts (see, e.g.,
Ansel’s Pharmaceutical Dosage Forms and Drug Delivery
Systems, Tenth (by Loyd Allen, 2013) and Handbook of
Pharmaceutical Manufacturing Formulations (Volumes 1-6
by Sarfaraz K. Niazi)).

[0051] Some examples of suitable excipients are described
herein. When the pharmaceutical composition is formulated
into a tablet, the tablet may be uncoated or may be coated by
known techniques including microencapsulation to delay
disintegration and adsorption in the gastrointestinal tract and
thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monoste-
arate or glyceryl distearate alone or with a wax may be
employed.

[0052] In embodiments, the pharmaceutical compositions
can comprise a) about 8 mg-24 mg of azelastine, or azelas-
tine HCI (or other salt thereof) and b) about 0.5 mg to 50 mg
of methylcobalamin, or a) about 8 mg-18 mg of azelastine,
or azelastine HCI (or other salt thereof) and b) about 0.5 mg
to 10 mg of methylcobalamin, or a) about 12 mg-16 mg of
azelastine, or azelastine HCI (or other salt thereof) and b)
about 0.5 mg to 5 mg of methylcobalamin. For example, the
compositions can comprise a) about 12 mg of azelastine, or
azelastine HCI (or other salt thereof) and b) about 1 mg of
methylcobalamin HCI, or a) about 8 mg to 24 mg azelastine,
or azelastine HCI (or other salt thereof) and b) any amount
of methylcobalamin.

[0053] In embodiments, the pharmaceutical compositions
can comprise a) azelastine, or azelastine HCI (or other salt
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thereof) in an amount in the range of about 8 mg to about 22
mg, such as in the range of about 10 mg to about 20 mg, or
about 10 mg to about 16 mg, or about 8 mg to about 18 mg,
or about 10 mg to about 12 mg, or about 12 mg to about 20
mg, or about 8 mg to about 12 mg, or any range in between
any of these endpoints, or any amount of azelastine, azelas-
tine HCI (or other salt thereof) and b) methylcobalamin in an
amount in the range of about 0.5 mg to about 50 mg, such
as about 0.5 mg to about 45 mg, or about 0.5 mg to about
35 mg, or about 1 mg to about 10 mg, or about 0.5 mg to
about 5 mg, or about 0.5 mg to about 20 mg, or up to about
25 mg, or up to about 15 mg, or up to about 8 mg, or up to
about 5 mg, or about 5 mg to about 12 mg, or about 2 mg
to about 8 mg, or about 1 mg, or any range in between any
of these endpoints.

[0054] In embodiments, the amount of azelastine, or
azelastine HCI (or other salt thereof) present in the compo-
sition can be equal to, more than, or less than the amount of
methylcobalamin present in the composition. In embodi-
ments, the amount of azelastine, or azelastine HCI (and/or
other salt thereof) present in the composition can be 2 times
as much, or 3 times as much, or 4, 5, 6, 7, 8, 9, 10, 15, 20,
25, 30, 35, 40, 45, 50, 75, or 100 times as much as the
amount of methylcobalamin present in the composition, or
vice versa, using any of the amounts disclosed above or
claimed. Any one or more of the compositions of the
invention can be used with any one or more the methods of
the invention disclosed herein, or other methods of using the
compositions.

[0055] It will be understood, that the amount of the
pharmaceutical composition comprising azelastine HCl and
methylcobalamin actually administered usually will be
determined by a physician, in the light of the relevant
circumstances, including the condition to be treated, the
chosen route of administration, the actual compound admin-
istered and its relative activity, the age, weight and response
of the individual patient, the severity of the patient’s symp-
toms, and the like.

[0056] The pharmaceutical compositions, pharmaceutical
dosage forms, and tablets containing azelastine HCI and
methylcobalamin as described herein are administered to
patients with Alzheimer’s disease or Parkinson’s disease, by
oral administration once daily, twice daily, three times daily,
four times daily, once every other day, once a week, two
times a week, three times a week, four times a week, or five
times a week, or combinations thereof. One of skill in the art
will understand that the amounts of azelastine and methyl-
cobalamin in the compositions as disclosed above or
claimed can alternatively be the daily dosage amounts and
can instead be formulated into single doses accordingly.
[0057] Inembodiments, patients are administered with the
pharmaceutical composition with a therapeutic effective
daily dosage of azelastine HCl in the range of 8 mg to about
24 mg and methylcobalamin in an amount in the range of
about 0.5 mg to about 50 mg.

[0058] In embodiments, the pharmaceutical dosage forms
and tablets of pharmaceutical compositions containing
azelastine, or azelastine HCl (or other salt thereof), and
methylcobalamin as described herein are effective in slow-
ing the progression or reversing symptoms of Alzheimer’s
disease or Parkinson’s disease in about 2-16 weeks, such as
within 2,3, 4,5,6,7,8,9,10,11,12, 13, 14, 15, or 16 weeks,
or any range in between. If Mini-Mental State Examination
(MMSE) and Activities of Daily Living (ADL) are assessed
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for patients with AD or PD, the scores of MMSE and ADL
can be improved by more than 50%.

[0059] The following Example is illustrative and should
not be interpreted to limit the scope of the claimed subject
matter.

Examples

[0060] A 70 year old patient with mid-stage Alzheimer’s
disease (AD) for 2 years and before treatment a baseline
MMSE score of 12 and a Barthel Index (BI) of Activities of
Daily Living score of 30, can be treated with a pharmaceu-
tical composition of methylcobalamin and azelastine, e.g., a
composition comprising methylcobalamin in an amount of
1.0 mg and azelastine, azelastine HC1 or other salt thereof
in an amount of 8 mg, up to twice daily (or any of the
compositions described above or claimed, or for any treat-
ment protocol or period of time described above or claimed).
After 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks,
8 weeks, or more, one or more of his AD symptoms would
be expected to improve by at least 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, 100% or higher. For example,
his MMSE score would be expected to improve from 12 to
at least 22, which is an 83% improvement, and his BI score
would be expected to improve from 30 to at least 80, which
is a 167% improvement. This dramatic clinical outcome
from this composition is unexpected for patients with AD
and should be better than taking azelastine alone. Azelastine
would reduce inflammation process of AD, by decreasing
microglial activation, inhibiting expression of cytokines,
counteracting reactive oxygen species and suppressing roles
of nuclear factor kappa B in inflammatory process, to slow
and may even stop neurodegeneration in AD. But in com-
bination with azelastine, methylcobalamin, which promotes
neuronal cell growth by facilitating myelin synthesis, nerve
metabolism, and neuronal regeneration, maintains the
effects of azelastine, and increases the reversion of symp-
toms of AD patients, thus the composition would create
more effective and sustained treatment for AD patients.
[0061] A 70-year-old patient with Parkinson’s disease
(PD) for 3 years and before treatment a baseline Unified
Parkinson’s Disease Rating Scale (UPDRS) total score of 90
can be treated with a pharmaceutical composition of meth-
ylcobalamin and azelastine, e.g., a composition comprising
methylcobalamin in an amount of 1.0 mg and azelastine,
azelastine HC1 or other salt thereof in an amount of 8 mg, up
to twice daily (or any of the compositions described above
or claimed, or for any treatment protocol or period of time
described above or claimed). After 2 weeks, 3 weeks, 4
weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, or more, one or
more of his PD symptoms would be expected to improve by
at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%,
100% or higher. For example, his UPDRS total score would
be expected to improve from 90 to at least 40, which is a
56% improvement. Additionally, if the patient’s MMSE
score is evaluated, it would be expected to improve by over
50%.
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[0084] The present invention has been described with
reference to particular embodiments having various features.
In light of the disclosure provided above, it will be apparent
to those skilled in the art that various modifications and
variations can be made in the practice of the present inven-
tion without departing from the scope or spirit of the
invention. One skilled in the art will recognize that the
disclosed features may be used singularly, in any combina-
tion, or omitted based on the requirements and specifications
of a given application or design. When an embodiment
refers to “comprising” certain features, it is to be understood
that the embodiments can alternatively “consist of” or
“consist essentially of”” any one or more of the features. Any
of the methods disclosed herein can be used with any of the
compositions disclosed herein or with any other composi-
tions. Likewise, any of the disclosed compositions can be
used with any of the methods disclosed herein or with any
other methods. Other embodiments of the invention will be
apparent to those skilled in the art from consideration of the
specification and practice of the invention.

[0085] Itis noted in particular that where a range of values
is provided in this specification, each value between the
upper and lower limits of that range is also specifically
disclosed. The upper and lower limits of these smaller
ranges may independently be included or excluded in the
range as well. The singular forms “a,” “an,” and “the”
include plural referents unless the context clearly dictates
otherwise. It is intended that the specification and examples
be considered as exemplary in nature and that variations that
do not depart from the essence of the invention fall within
the scope of the invention. Further, all of the references cited
in this disclosure are each individually incorporated by
reference herein in their entireties and as such are intended
to provide an efficient way of supplementing the enabling
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disclosure of this invention as well as provide background
detailing the level of ordinary skill in the art.

1. A pharmaceutical composition, comprising:

azelastine or a pharmaceutically acceptable salt of azelas-

tine;

methylcobalamin;

and one or more pharmaceutically acceptable excipients.

2. The pharmaceutical composition of claim 1, wherein
the azelastine or the pharmaceutically acceptable salt of
azelastine is present in the pharmaceutical composition in an
amount in the range of about 8 mg to about 24 mg.

3. The pharmaceutical composition of claim 1, wherein
the methylcobalamin is present in the pharmaceutical com-
position in an amount in the range of about 0.5 mg to about
50 mg.

4. The pharmaceutical composition of claim 1, wherein
the methylcobalamin is present in the pharmaceutical com-
position in an amount in the range of about 0.5 mg to about
10 mg.

5. The pharmaceutical composition of claim 1, wherein:

the azelastine or the pharmaceutically acceptable salt of

azelastine is present in the pharmaceutical composition
in an amount in the range of about 8 mg to about 24 mg;
and

the methylcobalamin is present in the pharmaceutical

composition in an amount in the range of about 0.5 mg
to about 50 mg.

6. The pharmaceutical composition of claim 2, wherein
the pharmaceutically acceptable salt of azelastine is azelas-
tine hydrochloride.

7. The pharmaceutical composition of claim 6, wherein
the methylcobalamin is present in the pharmaceutical com-
position in an amount in the range of about 0.5 mg to about
50 mg.

8. The pharmaceutical composition of claim 6, wherein
the azelastine hydrochloride is present in an amount in the
range of about 8 mg to about 18 mg.

9. The pharmaceutical composition of claim 1, wherein
the pharmaceutical composition is formulated as an oral
pharmaceutical dosage form.

10. The pharmaceutical composition of claim 9, wherein
the oral pharmaceutical dosage form is a solid form or a
liquid form.

11. The pharmaceutical composition of claim 6, wherein
the azelastine hydrochloride is present in the pharmaceutical
composition in an amount ranging from about 8 mg to about
12 mg and the amount of methylcobalamin is present in the
pharmaceutical composition in an amount ranging from
about 1 mg to about 5 mg.

12. A method of treating a patient with Alzheimer’s
disease or Parkinson’s disease, comprising:

administering to the patient an effective amount of a

pharmaceutical composition comprising:

azelastine or a pharmaceutically acceptable salt of
azelastine;

methylcobalamin;

and one or more pharmaceutically acceptable excipi-
ents;

for a period of time sufficient to alleviate, reduce,
prevent and/or eliminate one or more symptoms of
the patient’s Alzheimer’s disease or Parkinson’s dis-
ease.
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13. The method of claim 12, wherein the pharmaceutical
composition is administered to the patient once or twice a
day, or three times a day, or once every 2 or 3 or 4 days in
an oral solid or liquid form.
14. The method of claim 13, wherein the azelastine or the
pharmaceutically acceptable salt of azelastine is present in
the pharmaceutical composition in an amount in the range of
about 8 mg to about 24 mg.
15. The method of claim 12, wherein the methylcobala-
min is present in the pharmaceutical composition in an
amount in the range of about 0.5 mg to about 50 mg.
16. The method of claim 12, wherein the pharmaceutical
composition is administered to the patient for a period of at
least 6 weeks.
17. The method of claim 12, wherein the methylcobala-
min is present in the pharmaceutical composition in an
amount in the range of about 0.5 mg to 10 mg.
18. The method of claim 12, wherein the methylcobala-
min is present in the pharmaceutical composition in an
amount in the range of about 1 mg to about 10 mg.
19. The method of claim 12, wherein:
the pharmaceutically acceptable salt of azelastine is
azelastine hydrochloride and is present in the pharma-
ceutical composition in an amount in the range of about
8 mg to about 24 mg; and

the methylcobalamin is present in the pharmaceutical
composition in an amount in the range of about 0.5 mg
to about 50 mg.

20. The method of claim 19, wherein the methylcobala-
min is present in the pharmaceutical composition in an
amount in the range of about 0.5 mg to about 10 mg.
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