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ORAL LIQUID COMPOSITIONS OF GUANFACINE

Field of the Invention

The present invention relates to oral Hguid compositions of guanfacine. The liguid
compositions can be immediate release or extended release corposifions. The
compositions comprise guanfacing 1n a concentration from about 0.1 mg/mL to about 12.0
mg/mb of the composition. The Hiquid compositions can be in the form of ready-to use
kquid compaositions or reconstituted quid compositions. It further velates to processes for

the preparation of said oral hquid compositions.

Backeround of the Invention

Guanfacine 1s a central alpha;a-adrenergic receptor agomist indicated for the
treatment of Attention Deficit Hyperactivity Disorder (ADHD) as monotherapy and as
adjunctive therapy to stimulant medications. Bt is also indicated is indicated in the
management of hypertension, either alone or in combination with other antihvpertensive
agents, especially thiazide-type diuretics. Guanfacine hydrochloride, a pharmaceutically
acceptable salt of guanfacine, is a white to off-white crystalline powder, sparingly scluble
m water {approximately | mg/mL) and alcohol and shghtly soluble in acetone. The
chemical designation for guanfacine hydrochloride is N-amidino-2-(2,6-dichlorophenyl)-

acctamide monohydrochloride. The chemical structure is:

A
::::::::{

%
7
%,
Z

Guanfacine and its pharmaceutically acceptable salts is disclosed in U.S. Patent
No. 3,632,645, U8, Patent No. 5,854,290 discloses the method of treating a behavioral
disinhibition (e.g. Attention-Deficit Hyperactivity Disorder) in a primate with minimal
sedative side cffects by administering thereto a therapeutically effective amount of

guanfacine.

.S, Patent No.'s 6,287,599 and 6,811,794 describe sustained release tablet
compositions of guanfacine, comprising at Jeast one non-pH dependent sustained release
agent; and at least one pH dependent agent that increascs the rate of release of guanfacine

from the tablet at a pH in excess of 5.5,
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Guanfacine 1s presently marketed only in solid dosage forms i.e. immediate release
and extended release tablets for oral administration. However, solid dosage forms are not
suitable for some patients who have difficulty in swallowing solid dosage forms e.g.
pediatric patients or incapacitated patients. Further, solid dosage forms may not be
convenient, when chronic therapy is needed. Therefore, there exists a clear need in the art
for oral liquid compositions of guanfacine. To date, no hquid compositions of guanfacine
arc known. The only FIDA approved guanfacine products are solid dosage forms e
tableta. In view of this, liquid compositions of guanfacine are desirable over presently
available solid dosage forms, as they would offer better patient comphiance, convenience

and flexible dosing regimen,

However, a prime concern with any hquid formulation is the stability of the active
mgredient, both short term and over the time. Inventors of the present application have for
the first time developed oral liquid compositions of guanfacine. The compositions are

£,

stabie both during manufacturing and shelf life. Said hguid coropositions are suitable for

both immediate release and extended release of guanfacine.

Therefore, the present invention is a significant advance over the available solid
dosage forms of guanfacine and fulfills the long felt need to improve patient comphiance
by providing an oral liquid composition of guanfacine with acceptable stability.

Oral liquid compositions of guanfacine also offer additional advantages as they are
easy to manufacture with functional reproducibility. The oral hquid compositions
described herein are provided with a pleasant mouth feel thereby turther enbancing patient

corapliance and case of administration,

Summary of the Invention

The present invention relates to oral hquid compositions of guanfacine. The
compositions comprise guanfacine in a concentration {rom about 0.1 mg/mL to about 12.0
mg/mL of the composition. Said liguid compositions are stable, in that, the amount of
impurity 2, 6-dichlorophenyl acetic acid in the composition is within the prescribed Hmits
to the extent necessary for the sale and use of the composition.

The compositions are in the form of ready-to-use compositions or reconstituted
hiquid compositions. The compositions can be immediate release compositions or extended

release compositions. Said compositions offer better patient compliance and dosing
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flexibility based on age and body weight of the patients. It also relates to processes for the

preparation of said oral Hguid conmpositions.

Detailed Description of the Invention

A first aspect of the present invention provides an oral liguid composition

5 comprising guanfacine in a pharmaceutically acceptable carrier.

A second aspect of the present invention provides an oral liguid composition
comprising guanfacine in a pharmaceutically acceptable carrier, wherein the composition
coroprises guanfacine m a concentration from about 0.1 mg/mL to about 12.0 mg/mkL of
the composition. Particularly, the composition comprises guanfacine in a concentration

16 from about 1.0 mg/mL to about 7.0 mg/mb of the composition.

A third aspect of the present invention provides an oral hguid composition
comprising guanfacine in a pharmaceutically acceptable carner, wherein the composition
is a stable composition. Particularly, the composition is stable for at least seven days.
More particularly, the composition is stable for at least one onth or further, to the extent

15 mecessary for the sale and use of the composition.

According to one embodiment, the composition comprises less than about 1.0%
wiw of 2, 6-dichlorophenyl acetic acid. Particularly, the composition comprises less than

about 0.7% w/w of 2, 6-dichlorophenyl acetic acid.

According 1o another embodiment, the coraposition comprises less than about
20 3.0% w/w of total related substances. Particularly, the composition comprises less than

about 2.0% w/w of total related substances.

A fourth aspect of the present invention provides an oral Hgquid composition
comprising guanfacine in a pharmaceutically acceptable carmer, wherein the composition
has a pH of less than about 6.8.

25 According 1o another embodiment of the above aspects, the composition is a taste-
masked composition.

A fifth aspect of the present invention provides an oral bguid composition
comprising guanfacine in a pharmaceutically acceptable carmer, wherein the composition
is a ready-to-use liquid composition or a reconstituted liquid composition.

30 According to another embodiment, the ready-to-use iquid composition comprises

a solution, a suspension, a syrup, a concentrate, an elixir or an emulsion
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According to another embodiment, the reconstituted hiquid composition comprises
a solution and/or a suspensicn reconstituted from powder comprising granules, pellets, or

beads.

A sixth aspect of the present invention provides an oral hquid composition
5  comprising guanfacine in a pharmaceutically acceptable carrier, wherein guanfacine is

present in an immediate release form.

In above embodiments, guanfacine is present as powder, pellets, granules or beads,

as guanfacine-resin complex, or as inert cores coated with guanfacine.

A seventh aspect of the present invention provides an oral Hquid composition
10 comprising guanfacine in a pharmaceutically acceptable carrier, wherein guanfacine is

present in an extended release form.
In an embodiment of the above, the composition comprises:
(i} cores comprising guanfacine and a release-controlling agent; and
(i1} a pharmaceutically acceptable catrier.

5 In one embodiment, guanfacine may be present 1n the core or layered over an inert

particle to form a core.

In another embodiment, release-controlling agent may be present in the core or
coated over the guanfacine core or both.

i
b
i

In another embodiment, the release-conirolling agent is selected from the group
20 comprising a pH-dependent release-controlling agent, a pH-independent release-

controlling agent or mixtures thereof.

In ancther embodiment, the core further comprises one or more pharmaceutically
acceptable excipients selected from the group comprising acids, osmogents, binders,
glidants, or combinations thereof.

25 In another embodiment, the carrier comprises one or more of hquid adjuvants and
other pharmaceutically acceptable excipients.

In ancther embodiment, the pharmaceutically acceptable excipients in the carrier
are selected from the group comprising acids, osmogents, buffering agents, suspending

agents, ghdants, sweetening agents, flavors, colorants, anti-caking agents, wetting agents,
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preservatives, antioxidants, chelating agents, binders, viscosity modifiers, and

o

combinations thereof.

An gighth aspect of the present imvention provides a method of treating Attention
Deficit Hyperactivity Disorder or Hypertension by administering an oral liquid

5  composition comprising guanfacine in a pharmaceutically acceptable carrier.

In an embodiment of the above aspect, the oral Hquid composition is admimistered

once datly.

The term "guanfacine”, as used herein, refers to guanfacine, as well as 1is
pharmaceutically acceptable salts, polymorphs, hydrates, solvates, prodrugs, chelates, and
16 complexes. Exemplary salts include salts of inorganic or organic acids such as
hydrochloride, hydrobromide, sulphate, sulfamate, nitrate, phosphate, formate, mesylate,
citrate, benzoate, fumarate, maleate, tartrate, and suceinate. A particularly preferred salt of

guanfacine is guanfacine hydrochloride.

The oral lquid composition comprises guanfacine in a concentration {from about
15 .1 mg/mL to about 12.0 mg/mL of the composition. Preferably, the oral Hquid
composition comprises guanfacine in a concentration from about 1.0 mg/mL to about 7.0

mg/ml. of the composition.

Guanfacine, particularly guanfacine hydrochloride, is found to degrade at high pH
values. Solution state stability studies have indicated that at 16 hours, assay values of
20 guanfacine have dropped down to 86.3% and 84% at pH 6.8 and 7.5 respectively and even
further reduced at 24 hours. One of the major impurity of guanfacine is 2, 6-

dichlorophenyl acetic acid.

Inventors have surprisingly discovered that degradation of guanfacine can be

srevented by maintaining the pH of the composition to less than about 6.8, In the present
p g [

I
¥4

invention, the pH of the recounstituted liquid composition or ready-to-use liguid
composition implies pH valies measured for the pharmaceutically acceptable carrier, for
the coated cores, or in the microenvironment of guanfacime, or combination of these that is
sufficient to prevent degradation of guanfacine.

The term “stable,” as used herem, refers to chemncal stability, wherem the amount
30 of impurity 2, 6- dichlorophenyl acetic acid in the composition remains fess than about

1.0% wiw, particularly less than about 0.7% w/w upon storage of the composition for a
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period of at least seven days, more particularly, for a period of at least one month, or

further, to the extent necessary tor the sale and use of the composition,

The “hguid composition,” includes ready-to-use liquid composition or
reconstituted liquid composition. The ready-to-use Hquid composition comprises a
5 solution, a suspension, a syrip, a concentrate, an elixir or an emmulsion or like, The
reconstituted Hguid compositions comprises solution and/or suspension recounstituted from

dry powder comprising pellets, granmules, beads or the like.

Guanfacine may be present in the above compositions in immediate release form,
extended release form or combination of both.

10 As used herein, the term “immediate release,” imphies that guanfacine is released
from the composition in an romediate release fashion and docs not involve delayed

release or extended release, but may include taste-masking.

When present in immediate release form, guanfacine may be present as powder,
pellets, granules or beads. In one example, guanfacine, either alone or mixed with one or
15 more of routinely used pharmaceutically acceptable excipients may be dissolved or

dispersed in the pharmaceutically acceptable carrier.

In another example, guanfacine may be present as a resin complex that provides
mmmediate release of guanfacine upon administration of the composition. These
guanfacine -resin compiexes are then dispersed in the pharmaceutically acceptable carrier

20 as defined above. Cation- and snion-cxchange resing are weli-known in the ar. Few
exemplary resins that can be used according to the invention inclhude, but are not himited
to, Dowex" resins and others made by Dow Chemical; Amberlite™, Amberlyst™ and other
resins made by Rohm and Haas; Indion® resins made by lon Exchange, Ltd. (India),
Diaion” resins by Mitsubishi; Type AG" and other resins by BioRad; Sephadex™ and

25 Sepharose® made by Amersham; resins by Lewatit, sold by Fluka; Toyopear!® resins by
Toyo Soda: IONAC™ and Whatman® resins sold by VWR: and BakerBond” resins sold by
J T Baker; hvdrophilic colloids such as, alginate, chitosan, carboxymethylcelhilose,
croscarmellose, microcrystalline cellulose, xanthan gum; carboxy vinyl polymers such as
carbomer 94, polylysine, gelatin; and resins having polymer backbones comprising

30 styrene-divinyl benzene copolymers and having pendant ammonium or tetraalkyl
ammonium functional groups, available from Rohm and Haas, sold under the trade name

BDUQLITE™ AP143; or any combinations thereof.
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Alternatively, guanfacine may be present as coating over inert cores. These coated
cores, optionally mixed with one or more pharmaceutically acceptable excipicnts are
dispersed mn a pharmaceutically acceptable carrier. The guanfacine coated core may be
further optionally coated with a coating layer comprising a film-forming agent to mask the

5  bitter taste or to improve the stability. The coating layer prevents guanfacine release
during storage, but is quickly penetrated by gastric fluid allowing rapid release of
guanfacine. In one example, the film-forming agent can be a water-sohible polymer in
which the release of guanfacine is prevented by using a high molar concentration of the
sohites in the reconstituted composition, wherein the sohites have a higher affinity towards

16 water. The high molar concentration of the solutes generates hypertonic conditions leading
to high osmolality and thus prevents the leaching of the guanfacine from the coated cores.
Further, the film-forming agent can have a pH dependent solubility in which the release of
active ingredient is prevented by using a pre-adjusted pH of the reconstifuted corposition
such that the film-forming agent does not get dissolved in the reconstituted composition

18 but get dissolved when exposed to the physiological conditions.

The term “inert particle,” as used herein, refers to a particle made from a sugar
sphere also known as a non-pareil sced, 2 microcrystalline cellulose sphere, a dibasic
calcium phosphate bead, a mannitol bead, a silica bead, a tartaric acid pellet, a wax based

peliet, and the hike.

20 As used herem, the term “extended release,” are used to define a release profile to
effect delivery of guanfacine over an extended period of time, as being between about 60
minutes to about 2, 4, 6, 8, 12 or 24 hours. Extended release includes sustained release,
controlled release, multiphase release, delayed release, pulsatile release, chrono release

and the like.

25 When present in an extended release form, the composition comprises:
(i) cores comprising guanfacine and a release-controlling agent; and

{i1) a pharmaceutically acceptable carrier.
The cores may comprise guanfacine as powder, granules, and pellets.
Alternatively, guantacine may be layered over an inert particle to form a core.
30 Alternatively, guanfacine may be present as a complex with a suitable coraplexing agent
such as cyclodextrin, ion-exchange resins.
The core is in the form of a bead, pellet, gramule, and spheroid or like,

7
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The release-controlling agent is selected from the group comprising a pH-
dependent release-controlling agent, a pH-independent release-controlling agent or

mixtures thereof.

Suitable examples of pH-dependent release-controlling agents are sclected from
the group comprising acrylic copolymers such as methacrylic acid and methyl
methacrylate copolymers, e.g., Eudragit® L 100 and Budragit® § 100, methacrylic acid and
ethy! acrylate copolymers, ¢.g., Eudragit™ L 100-55 and Eudragit® L 30 D-55,
dimethylaminoethyl methacrylate and butyl methacrylate and methyl methacrylate
copolymers ¢.g., Eudragit™ E 100, Eudragit®™ E PO, methyl acrylate and methacrylic acid
and octyl acrylate copolymers, styrene and acryhic acid copolymers, butyl acrylate and
styrene and acrylic acid copolymers, and ethylacrylate-methacrylic acid copolymer;
cellulose acetate phthalate; ccliulose acetate succinates; hydroxyalkyl cellulose phthalates
such as hydroxypropyhuethyl celiulose phthalate; hydroxyalkyl cellulose acetate
succinates such as hydroxypropyhuethyl cellulose acetate succinate; vinyl acetate
phthalates; vinyl acetate succinate; cellulose acetate trimelliate; polyvinyl derivatives such
as polyvinyl acetate phthalate, polyvinyl alcohol phthalate, polyvinyl butylate phthalate,

and polyvinyl acetoacetal phthalate; zein; shellac; and nixtures thereof.

Suitable examples of pH-independent release-controlling agents are selected from
the group comprising cellulosic polymers such as ethyl cellulose, methyl cellulose,
hydroxyethyl cellulose, hydroxypropyl ecliulose, hydroxyethylmethyl cellulose,
hydroxypropyhmethyl cellulose, cellulose acetate, and carboxy methyleellulose; acrylic
copolymers such as methacrylic acid copolymers, e.g., Eudragit® RS, Eudragit” RL,
udragit” NE 30 D;; polyethylene derivatives e.g., polyethylene glycol and polyethylene
oxide; polyvinyl alcohol; polyvinyl acetate; gums e.g., guar gum, locust bean gum,
tragacanth, carrageenan, alginic acid, gum acacia, gurm arabic, gehan gum, and xanthan
gum; trighycerides; waxes, e.g., Compritol™, Lubritab”, and Gelucires™; lipids; fatty acids
or their salts/derivatives; polyvinyl pelymers; a mixture of polyvinyl acetate and polyvinyl
pyrrolidone, e.g., Kollidon® SR; and mixtures thereof. In particular, the pii-independent
polymer used in the present invention is ethyl cellulose.

The coating additives used in the present invention are selected from the group
comprising plasticizers, opacifiers, anti-tacking agents, coloring agents, or combinations

thereof.
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Suitable plasticizers are selected from the group comprising triethyl citrate,
dibutyisebacate, triacetin, acetylated triacetin, tributyl citrate, glyceryl tributyrate,
diacetylated monoglyceride, rapeseed oil, olive oil, sesame oil, acetyl tributyl citrate,
acetyl triethyl citrate, glycerin, sorbitol, diethy! oxalate, diethyl phthalate, dicthy] malate,
dicthy! fumarate, dibutyl succinate, diethyl malonate, dioctyl phthalate, and mixtures

thereof.

Suitable opacifiers are selected from the group comprising titanium dioxide,

manganese dioxide, iron oxide, silicon dioxide, and mixtures thereof,

Suitable anti-tacking agents are selected from the group comprising talc,
magnesium stearate, calcium stearate, stearic acid, silica, glyceryl monostearate, and

mixtures thereof,

Suitable coloring agents are selected from the group consisting of FD&C (Federal
Food, Drug and Cosmetic Act) approved coloring agents; natural coloring agents; natural
jnice concentrates; pigments such as iron oxide, titantum dioxide, and zinc oxide; and

mixtures thereof.

Suitable solvents used for granulation or for forming a solution or dispersion for
coating are sclected from the group comprising water, cthanol, methylene chloride,

isopropyl alcohol, acetone, methanol, and combimnations thereof.

The diameter of the cores comprising guanfacine and a release-controlling agent
has a dog value of less than about 1.5 mm. More particularly, deo value is less than 1.2 mum.
It is desirable to keep the diameter of the coves within the specified size so as to avoid
sedimentation of the cores, grittiness in the mouth and thereby rendering the composition
more acceptabie. The diameter of the cores is measured according to known methods, such

as using Camsizer.

As used herein, the term “doo value,” means at least 90% of the cores have volume
diameter o the specified range when measured by a suitable method, for exarople,
Carnsizer.

Pharmaceutically acceptable carrier, constitutes the liquid part of the composition
and comprises one or more of Hgquid adjuvants and other pharmaceutically acceptable

excipients.
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Suitable liguid adjuvants comprise water. It may optionally comprise a co-solvent,
for example, propylene glycol, glycerol, sorbitol, and the like, to assist solubilization and
incorporation of various water-insoluble ingredients, such as flavoring oils and the like,

mto the composition.

in certain embodiment, other pharmaceutically acceptable excipients in the carrier
are selected from the group comprising acids, osmogents, buffering agents, suspending
agents, glidants, sweetening agents, flavors, colorants, anti-caking agents, wetting agents,

preservatives, antioxidants, chelating agents, binders, viscosity modifiers, emulsifiers, and

combinations thereof.

Suitable acids are selected from the group comprising organic acids, inorganic
acids or mixtures thereof. Organic acids are selected from the group comprising citric acid,
fumaric acid, tartaric acid, oxalic acid, succinic acid, adipic acid, phthalic acid, acetic acid,
alginic acid, ascorbic acid, aspartic acid, benzoic acid, cyclamic acid, erythorbic acid,
glutamic acid hydrochloride, lactic acid, maleic acid, methacrylic acid, oleic acid, palmitic
acid, sorbic acid, stearic acid, and combinations thereof. Inorganic acids are selected from
the group comprising hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid,
phosphorie acid, sulfuric acid, boric acid, perchioric acid, and combinations thereof, (itric
actd, fumaric acid, tartaric acid, ascorbic acid, benzoic acid, and hydrochloric acid are

preferably used.

As used herein, the term “osmogents”, refers to all pharmaceutically acceptable
inert water-soluble compounds that can imbibe or dissolve in water and/or aqueocus
biological fluids. Suitable examples of osmogents or pharmaceutically acceptable inert
water-soluble compounds are selected from the group comprising carbohydrates such as
xylitol, mannitol, sorbitol, arabinose, ribose, xylose, glicose, fructose, mannose, galactose,
sucrose, maltose, lactose, dextrose and raffinose; water-soluble salts of inorganic acids
such as magnesium chlonde, magnesium sulfate, potassium sulfate, lithium chlornide,
sodium chloride, potassium chloride, hthium hydrogen phosphate, sodium hydrogen
phosphate, potassium hydrogen phosphate, lithiom dibydrogen phosphate, sodium
dihydrogen phosphate, potassium dihydrogen phosphate, and sodium phosphate tribasic;
water-soluble salts of organic acids such as sodium acetate, potassium acetate, magnesium
succinate, sodiom benzoate, sodium citrate, and sodivm ascorbate; water-soluble anuno
acids such as giycine, leucine, alanine, methionine; urea or its derivatives; propylene

alyeol; glycerin; polyethyiene oxide, xanthan gum, hydroxypropylmethyl celhulose; and

J

10
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mixtures thereof. Particularly, the osmogents used in the present invention are xylitol,
mannitol, ghicose, lactose, sucrose, and sodium chioride, Particularly, the osmogents used
in the present invention are xylitol, mannitol, glucose, lactose, sucrose, and sodium

chioride.

5 Suitable buffering agents are selected from the group comprising hydrochloric
acid, citric acid, sodium citrate, potassium citrate, acetate buffer, sodium acetate
trihydrate, potassium dihydrogen orthophosphate, trisodium bydrogen orthophosphate,
sodium dihvdrogen orthophosphate, disedium hydrogen orthophosphate, and mixtures

thereof.

16 Suitable suspending agents are selected from the group comprising cellulose
derivatives such as co-processed spray dried forms of microcrystalline cellulose and
carboxymethyl cellulose sodium, hydroxypropyl cellulose, hydroxyethyl cetiulose,
hydroxypropybmethyl cellulose, methylecliulose, carboxymethyl cellulose and 1ts
salts/derivatives, and microcrystalline cellulose; cartbomers; gums such as locust bean

15 gum, xanthan gum, tragacanth gum, arabinogalactan gum, agar gum, gellan gum, guar
rum, apricot gum, karaya gum, sterculia gum, acacia gurm, gum arabic, and carragecnan;
pectin; dextran; gelatin; polyethylene glycols; polyvinyl compounds such as polyvinyl
acetate, polyvinyl alcohol, and polyvinyl pyrrolidone; sugar alcohols such as xylitol and
mannitol; colloidal silica; and mixtures thercof, The co-processed spray dried forms of

20 mcrocrystalline cellulose and carboxymethyl cellulose sodium have been marketed under

the trade names Avicel® RC-501, Avicel® RC-581, Avicel® RC-591, and Avicel"CL-611.

Suitable ghidants arc selected from the group comprising silica, calcium silicate,
magnestum sibicate, colloidal silicon dioxide, corn starch, tale, stearic acid, magnesium
stearate, calcium stearate, sodium steary! fumarate, hydrogenated vegetable, and mixtures

25 thereof

Suitable sweetening agents are selected from the group comprising saccharine or
its salts such as sodium, potassium, or calcium, cyclamate or its salt, aspartame, alitame,
acesulfanic or its salt, stevioside, glveyrrhizin or its derivatives, sucralose, and mixiures
thereof.

30 Suitable flavors are selected from the group comprising peppermint, grapefiuit,
orange, lime, lemon, mandarin, pineapple, strawberry, raspberry, moango, passion fiuit,

kiwi, apple, pear, peach, apricot, cherry, grape, banana, cranberry, blucberry, black

[
-
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currant, red currant, gooseberry, Bngon berries, cumin, thyme, basil, camille, valerian,
fennel, parsiey, chamomile, tarragon, lavender, dill, bargamot, salvia, aloe vera balsam,

spearmint, eucalyptus, and combinations thereof.

Suitable coloring agents are selected from the group comprising dyes, natural
coloring agents or pigments, approved for use under Federal Food, Drug and Cosmetic

Act,

Suitable anti-caking agents are selected from the group comprising colloidal
silicon dioxide, tribasic calcium phosphate, powdered cellulose, magnesium trisilicate,
starch, and mixtures thereof.

Suitable wetting agents are selected from the group comprising anionic, cationic,
nonionic, or Zwitterionic surfactants, and combinations thereof. Suitable examples of
wetting agents are sedium lauryi sulphate; cetrimide; polyethylene glycols;
polyoxyethylene-polyoxypropylene block copolymers such as poloxamers; polyglycerin
fatty acid esters such as decaglyceryl monolaurate and decaglyceryl monomyristate;
sorbitan fatty acid esters such as sorbitan monostearate; polyoxyethylene sorbitan fatty
acid ester such as polyoxyethylene sorbitan monooleate; polyethylene glycol fatty acid
ester such as polyoxyethylene monostearate; polyoxyethylene alkyl ether such as
polyoxyethylenc lauryl ether; polyoxyethylene castor oil; and mixtures thercof.

Suitable preservatives are selected from the group comprising parabens such as
methyl, ethyl, propyl, and butyl p-hydroxybenzoic acid esters, alkyl hydroxybenzoates,
sorbic acid or a salt thereof, benzoic acid or a salt thereof, salts of edetate (also known as
salts of ethylenediaminetetraacetic acid or EDTA, such as disodium edetate),

benzalkonium chloride, and mixtures thercof

Suitable antioxidants are selected from the group comprising butylated
hydroxytoluene (BHT), butylated hydroxyanisole (BHA), sodium metabisulfite, ascorbic

acid, propyl gallate, thiourea, tocopherols, beta-carotene, and mixtures thereof,

Suitable chelating agents are sclected from the group comprismg ethylenediamine
tetraacetic acid (EDTA) and its salts, such as, for example, dipotassium ethyvlenediamine
tetraacetate, calcium disodium ethylencdiamine tetraacetate, tetrasodium ethylenediamine
tetraacetate, and mixtures thereof

N :

uitable binders are selected from the group comprising polyvinyl pyrrolidone,

starch, pregelatinized starch, hvdroxypropylmethy! cellulose, hydroxyethyl cellulose,

[
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methyl cellulose, sodinm carboxymethyl cellulose, gums, acrylate polymers, and muxtures

thereof

Suitable viscosity modifiers are selected from the group comprising chitosan,
acacia, alginic acid bentonite, carbomers, carboxymethylcellulose calcium or sedium,
cetostearyl alcohol, methyl cellulose, ethyl cellulose, glycerin, gelatin guar gum,
hydroxyethyl cellulose, hydroxymethyi cellulose, hydroxypropyl cellulose, hydroxypropyl
methyl cellulose, any other suitable cellulose-based component, maltodextrin, polyvinyl
alcohol, povidone, propylene carbonate, propylene glycol alginate, sodium alginate,

starch, sodium starch glycolate, starch tragacanth, xanthan gum, and mixtures thereof,
Switable emulsifiers include, but are not limited to natural emulsificr, an anionic

enmlsifier or a nonionic enmulsifier. These include, but are not limited to, sodium dodecyl

sulfate, sodium octadecyl! sulfate, sorbitol anhydrate, tween, and mixmures thereof,

The viscosity of the pharmaceutically acceptable carrier ranges from about 300 ¢ps

tee about 15,000 cps. Preforably, the viscosity of the carrier ranges from about 560 eps to
abowut 10,000 cps. More preferably, the viscosity of the carrier ranges from about 500 ¢cps
to about 7,01t cps. The viseosity of the carrier of the present invention is measured by

using a Brookficld Viscometer having a # 3 spindle rivating at 20 rpro at 25°C.

The amounts of each excipient can readily be determined or ascertained by the

person skilled in the art,

When the Hquid composition is an extended release composition, it may
additionally comprise an tmmediate release component for biphasic or pulsatile type of
release. Immediate relcase component may help in providing an immediate therapeutic
cffect which could be subsequently followed by an extended therapeutic effect over a
fonger duration of time. In one example, immediate release component may be present in
the form a powder, pellets, beads, spheroids or granules of guanfacine in the carrier.
Alternatively, the immediate release component may be present in the form of an
immediate release coating of guanfacine over the extended release coated coves.
Alernatively, the immediate release component of guanfacine may be present in form of

guanfacine-resin complexes.

The mvention also provides for methods of making the compositions described

herein by usual methods well known in the art.
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Ready-to use hquid compositions may be prepared by the conventional processes
cormprising dissolving an aroount of guanfacine and any other excipients into the

harmacoutically accepiable camer,
harmaceutically accepiable carn

Alternatively, the process comprises preparing cores comprising guanfacing and
optionally one or more other pharmaceutically acceptable excipients. Thase guanfacing
contairdng cores are then coated with a sufiable polymor for immediate release or exiended

release by usual coating wechmigues. These coated cores are then dispersed in the

pharmaceutically acceptable carrier to form ready-to-use Hauid compasttion,

Reconstituted hquid composttions of the present invention may be prepared by the
process comprising the steps of forming powder, gramules or pellets as dry powder by

conventional processes.

The process also meludes forming complexes of guantacine with iov-exchange
resins, comprismg loading a plurality of resin particles with guanfacine to form drug-resin
particles. These particles may optionally be further coated with immediate release or
extended release coating using conventional techniques. Methods of loading drugs onto

resin particles are generally known in the art.

The ready-to-use hiquid compositions of the present mvention may be packaged in
a suitable package such as a bottle. The dry powder for reconstitution may be packaged in
a suitable package such as a bottle or a sachet. Further, the sachet can be filled as a unit
dose or a multi dose sachet. The present invention further includes a co-package or a kit
coraprising two components, wherein one package or one component coroprises a dry
powder and another package or ancther component comprises the pharmaceutically
acceptable carrier. Alternatively, a twin chamber pack with two chambers can be used. In
this case, one chamber comprises a powder for suspension and another chamber comprises

the carrier.

The invention also provides for various methods of treatment using the
compositions described herein. In a particular erobodiment, the invention provides for
methods of treating ADHD or hypertension comprising administering an effective amount
of any of the composition described herein, wherein the composition is meant for

immediate release or extended release or combination of both.

[
Y
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The invention may be further tustrated by the following examples, which are for

ifustrative purpeses only and should not be construed as Limiting the scope of the

HYVERTION U Ay WHY.

Table 1: nH dependent desradation profile (Guanfacine hvdrochloride)-solution

state stability

Time % Assay

(hours) pH 1.2 pH 2.2 pH 4.5 pH 6.8 pH 7.3
0 101.2 100.3 994 9.5 100.9
1 1012 100.5 99.0 9.0 99.9
4 1012 100.4 98.7 972 97.1
8 101.1 100.4 98.9 93.7 922
16 101.6 100.3 08.7 863 84.0
24 101.4 1002 08.5 79.9 775

As can be seen from the above Table 1, the assay values of guanfacine are

substantially decreasing over time at high pH values, clearly indicating decreased stability

of guanfacine at high pH. On the other hand, no major changes n assay values of

guanfacine were observed in acidic conditions over time, indicating guanfacine is stable at

lower pH values.

Examples 1-2: Comparative compositions of guanfacine

ingredients Quantity/unit {(in mg)
Example 1 Example 2- Comparative Example
Guantacime hydrochloride 1.15 1.15
Citric acid 1.40 .00
Xylitol 690.00 690.00
Water q.s. 1o 1 mL g.s.to 1 mL

Procedure:

Guanfacine hydrochloride, xylitol, citric acid (in Example 1} were mixed in water to form

bguid compositions.

Stability studies

The compositions prepared as per Example 1 and Example 2 (Comparative

Example) were stored at room temperature and the samples were analyzed after 3 days and

7 days. Stability results are represented in Table 2 below.
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Table 2: Stability data of compositions prepared as per Fxample § and Fxample 2

mpurities/ ICH Example 1 Exampie 2-
Related substances {(RS) Specification Comparative
{Yow/w) Example

3 days- Room temperature
2,6-Dichlorophenylacetic acid NMT 0.7 0.02 0.13
Highest Unknown Impurity NMT 0.5 0.00 0.87
Total RS NMT 2.0 0.02 1.76

7 days- Room temperature
2,6-Dichlorophenvlacetic acid NMT (.7 0.06 (.14
Highest Unknown Impurity NMT 0.5 0.03 0,87
Total RS NMT 2.0 0.11 1.24

As seen from the above Table 2, it is observed that the amounts of impurity 2, 6-

dichlorophenvl acetic acid and fotal related substances was significantly reduced in

coraposition having an acid as compared to the composition without an acid. Hence, it is

clear that inchusion of an acid enhanced the stability of gnanfacine.

Examples 3-5: Compositions of guanfacine with different acids

ingredients Ouantity/noit (in mg)

Example 3 Example 4 Example S
Guanfacine hydrochloride 1.15 1.1.5 115
Fumaric acid 3.5 - -
Tartaric acid 3.5 -
Citric acid - - 3.5

Water

q.s.to 1 mbL

q.s. fo 1 ml.

g.s. fo 1 ml.

Procedure:

Guanfacine hydrochloride, suitable acid (fumaric/tartaric/citric acids) were mixed in water

to form hquid compositions.

Stability studies

The compositions prepared as per Examples 3-5 were stored at room temperature

and the samples were analyzed after 30 days. Stability results are represented in Table 3

below,
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Table 3~ Stability data of compositions prepared as per Fxamples 3-5

Impurities/ ICH Example 3 | Example 4 | Example 8
Related substances (RS} Specification

{Yow/w} 30 days- Room temperature
2.6-Dichlorophenvlacetic acid NMT 6.7 0.23 0.22 (.27
Highest Unknown Impurity NMTO0.5 0.05 0.04 0.04
Total RS NMTZ2.0 0.31 0.28 0.32

As seen from the above Table 3, equivalent stability results have been obtained

with all the three studied acids 7.2, fumaric acid, tartaric acid and citric acid.

Examples 6-8: Guanfacine extended release powder for suspension compositions

Ingredients Quantity/unit {in mg)

Example 6 Example 7 Exampile 8
Drug layered core
Microerystalline cellulose 30.00 30.00 30.00
spheres
Guanfacine hydrochioride 1.15 1.15 1.15
Hydroxypropylmethyl cellulose 4.00 4.00 4.00
Citric acid 0.02 0.2 0.50
Mannitol 3.00 3.00 3.00
Purified water g.8. q.8. q.S.
Extended release (ER) coated 35% wiw 35% wiw 44 26% wiw
£ore coating coating coating
Ethyl cellulose 12.02 12.08 15.40
Dibutyl sebacate 1.33 1.34 1.7
Acetone g.5. q.5. q.5.
Purified water q.s. q.5. q.8.
Weight of ER coated core 51.52 51.77 55.76
Carrier composition
Microcrystalline cellulose — 20,00 20.00 20.00
sodium carboxymethyl
cellulose (Avieel® CL-611)
XKanthan gum 1.50 1.50 1.50
Colloidal silicon dioxide 3.50 3.56 3.56
Sucralose (.50 0.50 (.50
Kylitol 450.00 450.00 450.00
Strawberry flavor 2.00 2.00 2.00
Citric acid 1.40 1.40 1.40
Methyl paraben - 1.80 1.80
Propyl paraben - 0.20 0.2
Punified water q.s. io 1 mL g.s. to 1 mL g.s. o 1 mL

5 Procedure:
1. Citric acid, mamnitol, hydroxypropylmethyl cellulose, guanfacine hydrochioride were
dissolved in purified water.

17
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Microerystalline cellulose spheres were coated with the solution of step 1.

3. Ethyl cellulose and dibutyl sebacate were dispersed in g mixture of acetone and

purified water.

=N

The drug layered cores of step 2 were coated with the coating dispersion of step 3 to

form extended release powder for suspension.

5. Microcrystalline cellulose — sodium carboxymethyl cellulose, xanthan gum, colloidal
silicon dioxide, sucralose, xyhitol, strawberry flavor, citric acid, methvl/ propyl
paraben (if present) were mixed in purified water to form the pharmaccutically
acceptable carrier.

6. The extended release powder for suspension and the pharmaceutically acceptable

carrier were separately packed m a twin chamber pack.

Stability studies

The extended release powder for suspension compositions prepared as per
Examples 7 and 8 were stored at 40°C/ 75%RH for 3 months and 1 month respectively.
Thereafter, the powder for suspension was reconstituted with the carrier and the amounts
of impurity 2, 6-dichloropheny! acetic acid and total related substances was deternined.
The nitial levels of impurities/ related substances and levels after 3 months/ | month are

represented in Table 4 below.

Table 4~ Stability data of the reconstifuted Hould compositions prepared as per

Examples 7-8

Impurities/ ICH Example 7 Example 8

Related substances | Specification

{RS) (Yow/w} Initial | 40°C/ 75%RH | Initial | 40°C/ 75%RH
= 3M = IM

2-6 Dichlorophenyl NMT 0.7 0.03 0.22 0.00 0.06

acetic acid

Highest Unknown NMT 0.5 0.05 0.03 0.03 0.02

Total RS NMT 2.0 0.14 0.34 0.03 0.08

In-vitrg studies

The extended release powder for suspension prepared as per Examples 6 and & was
reconstituted with the carrier and the in-virro dissolution was determined for 4 mg dose at
day 0 using USP type H apparatus at 75 rpm, m 900 mL of hydrochloric acid buffer with

pH 2.2 at 37°C. The results of the release studies are represented n Table 5.
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Table 5 — Percentage (%1 of guanfacine release from reconstituted compositions

prepared as per Examples 6 and 8 in 908 mi hvdrochloric acid buffer pif 2.2, USP

type i, 7S rpm

Time (hours) Percentage (%} of guanfacine release
Example 6 Example 8

i 18 i1

2 38 29

4 38 34

6 68 68

12 79 83

16 83 87

20 - 90

4 92

Examples 9-12: Guanfacine extended release powder for suspension compositions

Ingredients Quantity/unit (in mg)

Exampie ¢ | Example 16 | Example 11| Example 12
Drug lavered core
Microcrystatiine cellulose 30.00 30.00 30.00 30.00
spheres
Guanfacine hydrochloride i.15 1.15 1.13 1.i5
Hydroxypropyimethyl cellulose 4.00 4.00 4.00 4.00
Citric acid 0.50 0.50 0.50 0.50
Mannitol 3.00 3.00 3.00 3.00
Purified water q.s. q.5. g.s. q.s.
Extended release (ER) coated 44.26% wiw coating
core
Fthyl cellulose 15.4 15.4 15.4 i5.4
Dibutyl sebacate 171 1.7% 1.71 1.7%
Acctone q.8 q.8 q.8 4.8
Purified water q.s 8. q.5. q.5.
Weight of ER coated core 55.76 55.76 55.76 55.76
Carrier composition
Xylitol 690.00 300.00 495.00 690.0
Citric acid .50 5.00 2.75 5.00

Purified water

q.s.to I mi.

g.5.to 1 mL

q.s.to 1 mb

g.s. to 1 mL

Procedure:

L Citrie acid, mamnitol, hydroxypropylmethyl cellulose, guanfacine hydrochloride were

dissolved in purificd water,




WO 2016/178131 PCT/IB2016/052485

16

15

20

b

=N

Microerystalline cellulose spheres were coated with the solution of step 1.

Ethyl cellulose and dibutyl sebacate were dispersed in a mixture of acetone and
purified water.

The drug layered cores of step 2 were coated with the coating dispersion of step 3 to
form extended release powder for suspension.

Xylitol and citric acid were mixed in purified water to form the pharmaceutically
acceptable cartier.

The extended release powder for suspension was reconstituted with  the

pharmaceutically acceptable carrier and packed in a suitable container.

Stabifity studies

The compositions prepared as per Examples 9-12 were stored at room temperature

for 30 days. After 30 days, the amounts of impurity 2, 6-dichlorophenyl acetic acid and

total related substances was determined. The results are represented in Table 6 below.

Table 6- Stability data of the reconstituted lguid compositions prepared as per

Examples 9-12

Impurities/ ICy Example | Example | Example | Example
Related substances (RS} |Specification 9 10 il 12
{(Yowiw) 30 days- Room Temperature

2,6- Dichlorophenylacetic | NMT 0.7 0.11 0.13 0,12 0.09
acid

Highest Unknown NMT 0.5 0.05 0.05 0.053 0.04
Total RS NMT 2.0 0.16 .18 G.17 0.13

In-vitro studies

The powder for suspension compositions prepared as per Examples 9-11 was

stored for 10 days/ 30 days. After 10 days/ 30 days, the in-virro dissolution was

determined for 4 mg dose using USP type U apparatus at 75 rpm, in 900 mi. of

hydrochloric acid buffer with pH 2.2 at 37°C. The results of the release studies are

represented in Table 7 below.
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Table 7~ Percentace {9%) of suanfacine release from reconstituted Houid compositions

prepared as per Examples 9-11 in hvdrochioric acid buffer pH 2.2. USP tvpe 11, 75

rpm, 900mli
Time (hours) Percentage (%) of Guanfacine Release
Example 9 Example 18 Example 11
18 days | 30days | 10days | 30days | 10days | 30days

1 12 14 25 27 1¥ 21

2 25 31 37 39 33 35

4 51 52 55 36 54 55

6 65 65 657 68 67 67

12 83 82 83 83 84 83

16 88 7 88 BE 88 87

20 S¢ S0 30 91 91 80

24 - 92 - 93 - 92

Examples 13-14: Guanfacine extended release powder for suspension compositions

Ingredients Cuantity/unit (in mg)
Fxample 13 Example 14
Drug Lavered core
Microcrystalhine cellulose spheres 30.00 3{1.0G
CGuanfacine hydrochloride 1.5 1.15
Hydroxypropyimethyl celiulose 4.0 4.00
Citric acid (.50 (.50
Mannitol 2.00 2.00
Purified water g.s. {.8.
Extended release (ER) coated core 50% w/w coating | 42.86% w/w coating
Ethyl cellulose 16.94 14.52
Dibutyl sebacate 1.88 1.61
Acetone .8, g.s.
Purified water q.s. .8,
Weight of ER coated core 56.47 53,78
Carrier composition
Microcrystalline celhilose — sodium 20.00 20.00

carboxymethyl cellulose (Avicel™ CL-611)

X anthan gum 2.50 1.50
Colloidal silicon dioxide 3.50 3.50
Sucralose 8.50 0.50

Xy litol 550.00 550.00
Strawherry flavor 2.00 2.00
Citric acid 1.40 1.40
Methyl paraben 1.80 1.80
Propyl paraben 0.20 0.20
Purified water q.s. to 1 mL g.8. to 1 mL
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Procedure:

Citric acid, manmitol, hydroxypropyl methylcellulose, guanfacine hydrochloride were
dissolved in purified water.

Microcrystalline cellulose spheres were coated with the solution of step 1,

Ethyl ecliulose and dibutyl sebacate were dispersed in a mixture of acetone and
purified water.

The drug layered cores of step 2 were coated with the coating dispersion of step 3 to
form extended release powder for suspension.

Microcrystalline cellulose — sodium carboxymethy! cellulose, xylitol, citric acid,
xanthan gum, colloidal siicon dioxide, sucralose, strawberry flavor, methyl paraben
and propyl paraben were mixed in purified water to form the pharmaceutically
acceptable carrier,

The extended release powder for suspension and the pharmaceutically acceptable

carrier were separately packed in a twin chamber pack.

Stabifity studies

The extended release powder for suspension composition prepared as per Example

14 was stored at 40°C/75%RH for one month. After one month, the powder for suspension

was reconstituted with the carmer and the amounts of iopurity 2, 6-dichlorophenyl acetic

acid and total related substances was determined. The initial levels of impuritics/ related

substances and levels after 1 month are represented in Table 8 below.

Table 8~ Stabilitv data of reconstituted lioguid compositions prepared as per Example

14
Impurities/ ICH Example 14
Related sabstances (RS} Specification
{(Yow/w} Initial 40°C/T5%RH - 1M
2-6 Dichiorophenyl acetic acid NMT 0.7 0.01 0,10
Highest Unknown NMT 0.5 {3.03 0.03
Total RS NMT 2.0 010 0.16

In-vitro studies

The extended release powder for suspension prepared as per Example 14 was

stoved at 40°C/753%RH for one month. After one month, the in-vitre dissolution was

22
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determined for 4 mg dose using USP type H apparatus at 75 rpm, in 300 mL of

hydrochloric acid buffer with pH 2.2 at 37°C. The results of the initial release studies and

after 1 month are represented in Table 9 below.

Table 8 Percentase (%) of cuanfacine release from extended release powder for

suspension prepared as per Example 14 in 900mL of hvdrochloric acid buffer, pH

22, USP type L. 75

rpI

Time (hours) Percentage (%) of guanfacine release
Initial 40°C/75% RH - 1M
1 19 22
2 33 36
4 46 50
5 55 59
12 68 74
16 73 79
20 76 &2
24 79 84

Core size measurements

The sizes of the guanfacine layered cores and the extended release coated cores

prepared as per Example 14 were measured by Camsizer and the results are provided in

Table 10 below:

Table 18- Core sizes

Sample

Core sizes

ER coating}

Guanfacine lavered core (without dog™ 0.255mm

dso~ 0.187mm
dig— 014 lmm

Extended release coated core

dog= 0.349mm
dso~ 0.239mm
dig= 018 Imm

Yiscosity measurements

Viscosity of the carrier prepared as per Exanple 14 was measured by Brookficld

viscometer. The values are provided in Table 11 below.

NS
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Sample Resuits
Viscosity of the carrier as per Spindie 3
Example 14 rpm =20

% torque = 18.1%,
Viscosity= 903 cps

Example 15: Guanfacine extended release powder for suspension compositions

Ingredients Quantity/unit (in mg}
Drug layered core

Microcrystalline cellulose spheres 30.00
(uanfacine hydrochloride 1.15

Citric acid (.50
Eudragit®L 100-55 1.50

Triethyl citrate 0.15

Talc (.45

Acctone q.5.

Purified water .5,

Fxtended refease (ER) coated core

15% w/w coating

Ethyi cellulose 4.56
[Jibutyl schacate 0.51
Acetone q.5.
Purnified water gq.5.
Weight of ER coated core 38.82
Carrier composition

Microcrystalime cellulose — sodium

carboxymethyi ceflulose (Avicel” CL-611) 40.00
Xanthan gum 2.50
Acrosil 3.50
Sucralose 0.50
X ylitol 350.00
Strawberry flavor 2.00
Citric acid 1.40
Methyl paraben 1.80
Propy! paraben 0.20

Purified water

q.8.to I ml.

Proceduye:

Citric acid, Budragit®™L 100-55, tricthy! citrate, tale, guanfacine hydrochloride were

dispersed n a muxture of acctone and purified water.

24
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form extended release powder for suspension.

5. Microcrystalling cellulose —~

PCT/IB2016/052485

Microerystalline cellulose spheres were coated with the dispersion of step 1.

3. Ethyl cellulose and dibutyl sebacate were dispersed in g mixture of acetone and

The drug layered cores of step 2 were coated with the coating dispersion of step 3 to

sodium carboxymethyl cellulose, xylitol, citric acid,

xanthan gum, colloidal silicon dioxide, sucralose, strawberry flavor, methyl paraben

and propyl paraben were mixed m purified water to form the pharmaceutically

acceptable carrier.

6. The extended release powder for suspension and the pharmaceutically acceptable

carrier were separately packed m a twin chamber pack.

Fxample 16; Guanfacine readv-to-use oral Houid composition

Ingredients Quaniity/unit (in mg}
Drug lavered core

Guanfacine hydrochloride 1.15
Hydroxypropyl methyl cellulose 4.00
Microcrystalline cellulose spheres 30.00
Mannitol 2.00
Citric Acid 0.50
Purified water g.s.
Carrier composition

Microcrystatime cellulose — sodium 20.00
carboxymethyl cellulose (Avicel” CL-611)

Xanthan gum 1.50
Colloidal sibicon dioxide 3.50
Sucralose (.50
Xylitol 550.00
Strawberry flavor 2.00
Citric acid 1.40
Methvl Paraben 1.80
Propyl Paraben 0.20
Purified water q.s. to 1 mL

Procedurs:

1. Dissolve citric acid, mannitol, hydroxypropyl methyl celiulose, and guanfacine

hydrochloride i purified water under stirring to get clear solution.

2. Spray the solution obtained from step 1 onto microcrystalline cellulose spheres.

NS
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3. Mix microcrystalline cellulose — sodium carboxymethyl cellulose, xanthan gum,
colloidal silicon dioxide, sucralose, xylitol, strawberry flavor, citric acid, methyl
paraben, propyl paraben under stirring to make a uniform dispersion in purified
water to form the pharmaceutically acceptable carrier.

5 4. Pack separately drug layered cores and the carrier in a twin chamber pack.

NS
[92]
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We claim:

1 An oral hquid composition conprising guanifacine in a pharmaceutically
acceptable carrier.

2. An oral hguid composition comprising guanfacine in a pharmaceutically
acceptable carrier, wherein the composition comprises guanfacine in a concentration from
about 0.1 mg/ml. to about 12.0 mg/ml. of the composition.

3. The oral Higquid composition of claim 2, wherein the coroposition comprises
guanfacine m a concentration from about 1.0 mg/mL to 7.0 mg/mL of the composition.
4, An oral hquid composition conprising guanifacine in a pharmaceutically
acceptable carrier, wherein the composition 1s a stabie composition.

S. The oral hguid composition of claim 4, wherein the composition comprises less
than about 1.0% w/w of 2, 6-dichlorophenyl acetic acid as an impurity.

6. The oral liguid composition of claim 5, wherein the composition comprises less
than about 0.7% w/w of 2, 6-dichloropheny! acetic acid as an impurity.

7. The oral Bguid composition of claim 4, wherein the composition comprises less
than about 3.0% w/w of total related substances.

8. The oral liguid composition of ¢laim 7, wherein the composition comprises less
than about 2.0% w/w of total related substances.

9. An oral liquid composition comprising guanfacine in a pharmaceutically
acceptable carrier, wherein the coraposition has a pH of less than about 6.8,

10, An oral hquid composition comprising guanfacine 1n a pharmaceutically
acceptable carrier, wherein the composition is a ready-to-use liquid composition or a
reconstituted liquid composition.

1. The oral Hquid composition of claim 10, wherein the ready-to-use liguid
composition comprises a solution, a suspension, a syrup, a concentrate, an ehixir, or an
emulsion.

12, The oral Hiquid composition of claim 10, wherein the reconstituted liquid
composition comprises a solution and/or a suspension reconstituted from powder
comprising granules, pellets, or beads.

N
¥
L

acing in a pharmaceutically

[

3. Anoral liguid composition conmprising guan
acceptable carrier, wherein guanfacine is present in an immediate release forn.
14. The oral Hquid composition of claim 13, wherein guanfacine is present as powder,

pellets, granules, beads.
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15. The oral Bquid composition of claim 13, wherein guanfacine is present as

guanfacine- resin compiex.

16. The oral liquid composition of ¢laim 13, wherein guanfacine is layered over inert
CoTes.
i7. An oral higuid composition comprising guanfacine in a pharmaceutically

acceptable carrier, wherein guantacine is present in an cxtended release form.

[

-
7
i

g. The oral Hguid composition of claim 17, wherein the composition comprises:

(i) cores comprising guanfacine and a release-controlling agent; and

(11} a pharmaceutically acceptable carrier.
9. The oral liguid composition of claim 18, wherein guanfacine is present in the core
or layered over an inert particle to form a core.
20. The oral hguid composition of claim 18, wherein release-controlling agent is
present in the core or coated over the guanfacine core or both.
21. The oral Higuid composition of claim 20, wherein the release-controlling agent is
selected from the group consisting of a pH-dependent release-controlling agent, a pH-
mdependent release-controthing agent, and mixtures thereof.
22. The oral liguid composition of claim 21, wherein the pH-dependent release-
controlling agent is selected from the group consisting of acrylic copolymers, methacryliic
acid and ethyl acrylate copolymers; cellulosic polymers; vinyl polymers; polyvinyl
derivatives; zein; shellac; and combinations thereof.
23. The oral Higuid composition of 21, wherein the pH-independent release-controlling
agent 1s selected from the group consisting of cellulosic polymers; acrylic copolymers;
polyethylene derivatives; polyvinyl alechol; polyvinyl acetate; gums; triglycerides; waxes;
hipids; fatty acids or their salts/derivatives: polyvinyl polymers; polyvinyl acetate and
polyviny! pyrrolidone mixtures; and combinations thereof,
24, The oral hquid composition of claim 18, wheremn the core further comprises
pharmaceutically acceptable excipients selected from the group consisting of acids,
osmogents, binders, glidants, and combinations thereof .

e

f 7, wherein the composition further

25. The oral Hguid composition of claim |

comprises guanfacine in an immediate release form.
26. The oral liguid composition of claim I, wherein the pharmaceutically acceptable
carrier conprise one or more liquid adjuvants and other pharmaceutically acceptable

excipients.
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1 27 The oral hguid composition of claim 26, wherein the other pharmaceutically

2 acceptable excipients are selected from the group comprising acids, osmogents, buffering
3 agents, suspending agents, ghidants, swectening agents, tlavors, colorants, anti-caking

4 agents, wetling agents, preservatives, antioxidants, chelating agents, binders, viscosity

5 modifiers, emulsifiers and combinations thereof.

1 28 A method of treating Attention Deficit Hyperactivity Disorder or Hypertension by
2 adnunistering an oral Higuid composition comprising guanfacing in a pharmaceutically

3 acceptable carrier.

1 29 A method of treating Attention Deficit Hyperactivity Disorder or Hypertension,

2 wheremn the oral Hguid composition of claim 28 is administered once daily.
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