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DESCRIPTION

Technical field

[0001] The present invention relates to a field of veterinary medicine. In particular, the
Invention relates to the treatment of separation anxiety in companion animals, particularly
dogs. The treatment comprises administering dexmedetomidine or medetomidine or a
pharmaceutically acceptable salt thereof to a subject in need of such treatment.

Background of the invention

[0002] Separation anxiety Is a behavioral syndrome of companion animals, particularly dogs,
characterized by signs of distress when the animal is left alone or is separated from the person
or people to whom it i1s attached. Symptoms include panting, drooling, barking, vocalization,
pacing, trembling, urinating, defecating, destructiveness and escape behavior. Typically, the
dog's behavior when alone is in marked contrast to its behavior in the presence of the owner,
when it may never exhibit anxiety-related behaviors. Some dogs with separation anxiety may
also exhibit hyper-attachment such as following the owner around house and staying in close
promixity to and touching the owner. Many dogs with separation anxiety appear restless or
clingy as the owner initiates his/her departure ritual.

[0003] Management of separation anxiety in dogs Iincludes behavior training and medication.
Clomipramine (Clomicalm) and fluoxetine (Reconcile) are most often used in the treatment of
separation anxiety. Ogata et al. disclose In J. Vet. Behav,, 6(2), 2011, 130-137 that the alpha-2
agonist clonidine iIs useful In the treatment of fear-based problems In dogs, including
separation anxiety and noise phobia. WO-A-2014/060638 discloses an oromucosal gel
containing dexmedetomidine or medetomidine for use In alleviating noise aversion In
companion animals, preferably dogs. Medical therapies authorized for the treatment of
separation anxiety in dogs generally involve a long period of onset (several weeks) and, to be
effective, must be accompanied by well-designed behavioral training instructions targeted to
pet owners. Due to time constraints and lack of knowledge many animal owners are not able to
follow these Instructions and many dogs remain untreated. Moreover, the current therapy
requires a constant medication for several months and as the therapy affects the mood and
character of the dog also when the owner i1s at home, many dog owners have difficulties In
committing to the therapy.

[0004] Thus, there Is a need for an effective medical non-sedative treatment of separation
anxiety In companion animals, particularly dogs, having rapid onset of action and sufficiently

easy administration such that it could be performed by the pet owner.

[0005] Dexmedetomidine and its racemic form medetomidine are alpha-2 adrenoceptor which
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are commercially available as hydrochloride salt for veterinary sedation in doses which are 375
ug/m? intravenously or 500 ug/m? intramuscularly of dexmedetomidine hydrochloride, and 750

ug/m? intravenously or 1000 pg/m? intramuscularly of medetomidine hydrochloride.
Dexmedetomidine hydrochloride is also available for the treatment of noise aversion in dogs as

oromucosal gel in doses of 125 ug/m?.

Summary of the invention

[0006] It has now been unexpectedly found that separation anxiety in companion animals,
particularly dogs, can be effectively alleviated by administering dexmedetomidine or
medetomidine or a pharmaceutically acceptable salt thereof in doses that do not produce
clinical sedation in subject animals. The separation anxiety alleviating effect was also found to
be rapid such that the drawback of long period of onset time associated with current
medications Is avoided. The therapy of the present invention was also found to be effective
even In the absence of behavioral training which i1s necessary with the currently authorized
medications In dogs. It was also found that a single dose of medication according to the
present invention was effective to alleviate symptoms of separation anxiety for at least 8 hours,
l.e. far longer than the medication appears in the plasma of the animal. Therefore, a constant
drug therapy associated with current medications is also avoided.

[0007] Previous medication strategies with long-term medication relay on the constant effect of
the given medications to the brain neurochemistry. Such changes in neurochemistry then
allows the effective use of behaviour modification training with a goal to alleviate the separation
anxiety syndrome In general. In contrast, the present invention relies on a totally different
strategy where the medication Is used only when needed to reduce dog's arousal related to
owner's departure rituals and shortly thereafter. Avoiding arousal during this time of most
Intense reactions by blunting such reactions has been found to have a beneficial effect on the
separation tolerance of individual dogs suffering from separation anxiety.

[0008] The invention Is defined by the claims. Thus, according to one embodiment of the
Invention, the present Invention provides a compound which Is dexmedetomidine,
medetomidine or a pharmaceutically acceptable salt thereof as the sole active ingredient for
use In treating separation anxiety in companion animals, particularly dogs.

[0009] According to an aspect of the disclosure, the present disclosure provides a method for

treating separation anxiety in companion animals, particularly dogs, comprising administering
to a subject In need thereof an effective amount of dexmedetomidine, medetomidine or a

pharmaceutically acceptable salt thereof, without producing clinical sedation.

[0010] According to another aspect of the disclosure, the present disclosure provides a
method for treating separation anxiety in companion animals, particularly dogs, comprising
administering to a subject In need thereof an effective amount of dexmedetomidine,
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medetomidine or a pharmaceutically acceptable salt thereof, wherein the subject retains its
abllity to stand up and walk without signs of ataxia.

[0011] According to another aspect of the disclosure, the present disclosure provides a method
for treating separation anxiety In companion animals, particularly dogs, comprising
administering to a subject In need thereof an effective amount of dexmedetomidine,
medetomidine or a pharmaceutically acceptable salt thereof, wherein the treated animal
remains alert and fully functional such that the animal's ability to eat, move or respond to
stimuli Is not impaired.

[0012] According to another embodiment of the invention, the present invention provides an
oromucosal gel formulation comprising, per weight of the composition, 0.001 to about 0.2 %
(W/w) of dexmedetomidine, medetomidine or a pharmaceutically acceptable salt thereof, 0.3-
40% (w/w) of a gelling agent; 0.2-15% (w/w) of a transmucosal penetration enhancer; 5-50%
(w/w) of a water-miscible organic co-solvent; and 30-80% (w/w) of water, for use In treating
separation anxiety In companion animals, particulary dogs, wherein dexmedetomidine,
medetomidine or a pharmaceutically acceptable salt thereof is administered as the sole active
Ingredient, wherein a single dose of the gel formulation is administered and where the does is
effective to alleviate symtoms of separation anxiety within 60 minutes, preferably within 45
minutes, most preferably within 30 minutes. According to one aspect, the effect lasts for at
least 8 hours.

[0013] According to another aspect of the disclosure, the present disclosure provides a
method for treating separation anxiety in companion animals, particularly dogs, comprising
applying effective amount of a composition In a form a transmucosal gel comprising
dexmedetomidine, medetomidine or a pharmaceutically acceptable salt thereof as an active
Ingredient, on the mucosa, particularly oral mucosa, of a companion animal, particularly a dog.

[0014] In still further aspect and according to any of the above aspects of the disclosure, the
present disclosure provides a method for treating separation anxiety in companion animals,
particularly dogs, comprising administering to a subject in need thereof an effective amount of
dexmedetomidine, medetomidine or a pharmaceutically acceptable salt thereof, wherein the
treatment Is continued until the symptoms of separation anxiety gradually disappear or are
reduced over time such that the animal no longer requires the treatment.

[0015] According to one aspect of the disclosure, the present disclosure provides a veterinary
kit comprising a) a composition In the form of a transmucosal gel comprising
dexmedetomidine, medetomidine or a pharmaceutically acceptable salt thereof as an active
Ingredient, b) a package for containing said composition, and c) instructions for administering
sald composition on the mucosa, particularly oral mucosa, of an animal, particularly a dog, for
alleviating separation anxiety.

[0016] According to one embodiment of the Invention, dexmedetomidine, or a
pharmaceutically acceptable salt thereof, particularly hydrochloride salt, iIs used as an active
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Ingredient. According to another embodiment of the Invention, medetomidine or a
pharmaceutically acceptable salt thereof, particularly hydrochloride salt, iIs used as an active
Ingredient.

Detailed description of the invention

[0017] The term "separation anxiety”, as used herein, refers to behavioral syndrome of
companion animals, particularly dogs, characterized by signs of distress when the animal is left
alone or Is separated from the person or people to whom it i1s attached. Typical symptoms of
separation anxiety include panting, drooling, barking, vocalization, pacing, trembling, urinating,
defecating, destructiveness and escape behavior.

[0018] The term “clinical sedation”, as used herein, means a state of relaxation characterized
by reduced vigilance/alerthness and depression of central nervous system functions without
total loss of consciousness. Animals appear to be immobilized and sleeping (e.g. dogs are
lying on the surface) and do not respond to normal stimulus. Clinical sedation in dogs In a
study setting can be defined for instance by posture (lying £ rising with difficulty or unable to
rise), jaw tone (weakened or very weak), response to noise (no reaction) and ability to perform

a particular procedure which requires sedation and restraint.

[0019] The term "companion animal”, as used herein, refers to an animal suitable for being
kept as a pet by humans and includes dog and cat.

[0020] The term "alleviating”, as used herein, refers to reducing, Inhibiting, preventing,
suppressing or removing symptoms of separation anxiety:.

[0021] The present invention relates to a compound which Is dexmedetomidine, medetomidine
or a pharmaceutically acceptable salt thereof as the sole active ingredient for use In treating
separation anxiety in companion animals, particularly dogs. Dexmedetomidine, medetomidine
or a pharmaceutically acceptable salt thereof are found to be effective Iin alleviating separation
anxiety in doses which do not produce clinical sedation in subject animals. Thus, the treated
animals remain alert and fully functional such that the treatment does not impair the animal's
ability to eat, move or respond to stimuli (e.g. owner calling the dog).

[0022] Dexmedetomidine, medetomidine or a pharmaceutically acceptable salt thereof can be
administered to a subject animal suffering from separation anxiety e.g. by Intravenous or
Intramuscular route. However, preferably the active ingredient of the invention i1s administered
to a subject animal transmucosally, preferably to oral mucosa of the animal (oromucosally).
The active ingredient can be delivered oromucosally using compositions well known In the art,
such as patches, wafers, films, solutions or semisolid compositions such as emulsions or gels.
In particular, 1t Is preferred to administer dexmedetomidine, medetomidine or a
pharmaceutically acceptable salt thereof to a subject animal in the form of a semisolid
composition such as an oromucosal gel.
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[0023] The amount of the active ingredient to be administered is suitably selected such as to
provide sufficient separation anxiety alleviating effect without undesired signs of clinical
sedation. Accordingly, for alleviating separation anxiety in companion animals such as dog,
dexmedetomidine or a pharmaceutically acceptable salt thereof, preferably hydrochloride salt,
IS suitably administered In an amount that produces plasma Cpnox concentration of

dexmedetomidine which Is from about 0.05 to about 0.8 ng/ml, more typically from about 0.1 to
about 0.7 ng/ml, preferably from about 0.15 to about 0.6 ng/ml, more preferably from about 0.2
to about 0.5 ng/ml, for example from about 0.3 to about 0.4 ng/ml. Medetomidine or a
pharmaceutically acceptable salt thereof, preferably hydrochloride salt, i1s suitably administered
IN an amount that produces plasma Cyax concentration of medetomidine which 1s from about

0.1 to about 1.4 ng/ml, preferably from about 0.3 to about 1.2 ng/ml, more preferably from
about 0.4 to about 1.0 ng/ml, for example from about 0.5 to about 0.8 ng/ml.

[0024] The actual amount of the drug to be administered may depend on numerous factors,
such as the species, age and weight of the subject to be treated, the active ingredient used,
route of administration and the type of the composition.

[0025] For treating separation anxiety In dog using oromucosal administration,
dexmedetomidine or a pharmaceutically acceptable salt thereof, preferably hydrochloride salt,

is administered suitably in an amount of about 10 ug/m#4 to about 200 ug/m#4, preferably from
about 20 pg/m# to about 180 ug/m?, more preferably from about 30 ug/m? to about 150 pg/m?,

wherein the unit pg/m? refers to micrograms of active agent per square metre body surface
area of the subject animal. For treating separation anxiety in dog using oromucosal
administration, medetomidine or a pharmaceutically acceptable salt thereof, preferably

hydrochloride salt, is administered suitably in an amount of about 20 ug/m?4 to about 400
ug/m?, preferably from about 40 pug/m? to about 360 ug/m?, more preferably from about 60

ug/m? to about 300 pg/m? wherein the unit uyg/m<¢ is as explained above. Using the
oromucosal semisolid gel according to the present Invention, dexmedetomidine or a

pharmaceutically acceptable salt thereof, preferably hydrochloride salt, 1s administered
preferably in an amount of 50 to 200 ug/m?, preferably from 70 ug/m? to 180 pug/m<4, more
preferably from 100 pg/m? to 150 ug/m?, and medetomidine or a pharmaceutically acceptable
salt thereof, preferably hydrochloride salt, in an amount of 100 to 400 ug/m#, preferably from

140 pg/m? to 360 ug/m?, more preferably from 200 ug/m? to 300 ug/m=.

[0026] For treating separation anxiety in dog using intramuscular injection, dexmedetomidine
or a pharmaceutically acceptable salt thereof, preferably hydrochloride salt, is administered

generally in an amount of about 1 ug/m< to about 40 ug/m<, preferably from about 5 ug/m# to

about 30 ug/m?, for example from about 10 pg/m< to about 20 ug/m?, wherein the unit ug/m? is
as explained above. For treating separation anxiety in dog using intramuscular injection,
medetomidine or a pharmaceutically acceptable salt thereof, preferably hydrochloride salt, iIs
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administered suitably in an amount of about 2 pg/m# to about 80 pg/m?, preferably from about
10 pg/m# to about 60 pug/m?, for example from about 20 ug/m? to about 40 ug/m?, wherein the

unit ug/me is as explained above.

[0027] VWeight to body surface area conversion charts for dogs are readily available In
veterinary handbooks which are well known to a person skilled in the art.

[0028] The semisolid composition useful in method of the invention may be for example a gel,
cream, ointment or paste. Preferred composition is in the form of a gel or emulsion. Gel form Is
particularly preferred.

[0029] Semisolid dosage forms for use according to the invention can be prepared by methods
well known In the art. They can be prepared by combining the drug substance with
conventional pharmaceutical diluents and carriers commonly used in semisolid formulations.

[0030] The particularly suitable semisolid pharmaceutical veterinary composition for use in the
present invention i1s a semisolid gel form adapted for transmucosal administration comprising
dexmedetomidine or medetomidine or a pharmaceutically acceptable salt thereof as an active
Ingredient. The term "semisolid” mean here the mechano-physical state that is flowable under
moderate stress. Preferably, the composition is easily syringable, meaning that it can readily be
dispensed from a conventional tube of the kind well known for topical formulations or from
needleless syringe. The semisolid composition should be viscous enough for being able to
remain Iin the mouth of the animal, however the viscosity should not be so high that the
composition could be easily swallowed. Preferably, the semisolid material should have a
viscosity from about 500 to about 200,000 mPas, preferably from about 1,000 to about
100,000 mPas, more preferably from about 5,000 to about 50,000 mPas, for example from
about 8,000 to about 30,000 mPas. According to one embodiment, the semisolid material has

a viscosity from about 3000 mPas to about 50,000 mPas, particularly from about 5,000 mPas
to about 20,000 mPas.

[0031] The semisolid gel of the present Invention has a spreadable consistency upon
administration and has been found to be non-irritating even after multiple administrations.
Thus, the present composition differs from transmucosal compositions which are in the form of
a patch, matrix, film or wafer, which dosage forms may have a drawback of potential irritation
of the mucosa.

[0032] The gel composition can be applied on any suitable mucosa of an animal including oral,
nasal, vaginal and rectal mucosa. In particular, the composition Is suitably applied on the oral
mucosa of an animal, e.g. buccal, lingual, sublingual or gingival mucosa. For a dog, It Is
preferably applied to the buccal and/or gingival mucosa, from where the active ingredient Is
absorbed through the mucous membranes of the oral cavity into the circulation and induces
the desired pharmacological effect. The gel composition is suitably applied oromucosally in a
small volume using a suitable applicator such as a syringe or the like. The composition remains
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In its application place and is not readily swallowed. The administration of the semisolid dosage
IS easy and can be performed by the animal owner or handler who is not skilled in parenteral
drug administration. The onset of the separation anxiety alleviating effect is rapid, and
generally starts in dog within 60 minutes, preferably within 45 minutes, most preferably within
30 minutes, from the time of application. The separation anxiety alleviating effect of a single
dose of the oromucosal gel composition lasts typically at least 8 hours, even though the
medication appears typically only 3-4 hours in the plasma of the animal.

[0033] Gel, as referred to herein, I1s a single phase semisolid system consisting of organic
macromolecules (gelling agent) uniformly distributed throughout a liquid in such a manner that
no apparent boundaries exists between the dispersed macromolecules and the liquid. A
veterinary transmucosal composition in the form of a gel has been found to be a particularly
suitable for use in the invention.

[0034] Gel structure i1s obtainable by using a suitable gelling agent. The amount of gelling
agent Is selected such that the resulting gel has the desired rheological properties. The gel
according to the invention is preferably an aqueous gel (hydrogel), wherein the liquid solvent
comprises water. However, the aqueous gel formulation may also comprise suitable water-
miscible co-solvents. The active ingredient i1s uniformly dissolved or dispersed In the gel
composition.

[0035] Preferably, the transmucosal gel formulation for use according to the Invention
comprises dexmedetomidine, medetomidine or a pharmaceutically acceptable salt thereof, a

gelling agent, a transmucosal penetration enhancer, water-miscible organic co-solvent and
water.

[0036] The concentration of dexmedetomidine, medetomidine or a pharmaceutically
acceptable salt thereof in the oromucosal composition, e.g. in the semisolid gel composition, Is
suitably within the range of about 0.001 to about 0.2 % (w/w), preferably from about 0.002 to
about 0.1 % (w/w), suitably from about 0.005 to about 0.05 % (w/w), per weight of the

composition.

[0037] Pharmaceutically acceptable salts of dexmedetomidine and medetomidine can be
prepared by known methods. Suitable salts include acid addition salts formed, for example,
with Inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, and organic acids such as acetic acid, propionic acid, glycolic
acid, pyruvic acid, oxalic acid and the like. Hydrochloride is the preferred salt.

[0038] The gelling agent may be any suitable hydrophilic gel forming polymer. Preferably, the
gelling agent Is selected from cellulose derivatives, polyacrylic acids and
polyoxyethylene/polyoxypropylene copolymers. Cellulose derivatives and polyacrylic acids are
particularly preferred gelling agents.

[0039] Suitable cellulose derivatives for use as gelling agents include cellulose ethers such as
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hydroxypropyl cellulose, hydroxyethyl cellulose, hydroxyethyl methylcellulose, methylcellulose,
hydroxypropyl methylcellulose, hydroxypropyl ethylcellulose, hydroxycellulose and the like.
Preferred cellulose ethers include hydroxypropyl cellulose and hydroxyethyl cellulose.

[0040] Suitable polyacrylic acids for use as gelling agents include carbomers (also called
carboxyvinyl polymers). Carbomers are polyalkenyl polyether cross-linked polymers acrylic
acids, typically polyallyl sucrose or polyallyl pentaerythritol cross-linked polymers of acrylic acid.
They are avallable e.g. under the trade name Carbopol Iin various grades. Aqueous carbomer
dispersions are acidic due to free carboxyl groups of the carbomer polymer. Neutralization of
the aqueous dispersions of carbomer polymers causes spontaneous thickening through
formation of water-soluble salts of polymer resins.

[0041] The gel should be viscous enough for being able to remain in the mouth of the animal,
however the viscosity should not be so high that the gel could be easily swallowed by the
animal.

[0042] The gelling agents are generally used in an amount suitable to provide a gel with a
viscosity from about 500 to about 200,000 mPas, preferably from about 1,000 to about
100,000 mPas, more preferably from about 5,000 to about 50,000 mPas, for example from
about 8,000 to about 30,000 mPas, measured on a Brookfield Digital Viscometer DV-II, L\V-4
(cylindrical spindle), spindle factor 64, 12 rpm, 25°C. According to one embodiment, gelling
agents are used in an amount suitable to provide a gel with a viscosity from about 3000 mPas
to about 50,000 mPas, particularly from about 5,000 mPas to about 20,000 mPas.

[0043] Such suitable viscosity may be obtained by adjusting the amount of gelling agent and/or
by adjusting the pH of the composition. This is especially relevant where the gelling agent is a
polyacrylic acid such as carbomer as its viscosity i1s dependent on the pH of the composition.

[0044] The amount of the gelling agent depends on the nature of the gelling agent and the
desired viscosity. It is preferred that the gel has a spreadable consistency which allows easy
oromucosal administration of a small volume of the gel from a syringe or the like. Preferably,
the gel composition of the invention is free of bioadhesive components, such as elastomers or
the like. Moreover, the gel composition of the invention is preferably not a film-forming type gel
composition.

[0045] Generally the amount of the gelling agent in the composition for use according to the
iInvention i1s from about 0.3 to about 40 % (w/w), per weight of the composition. In case where
the gelling agent is a cellulose derivative, the amount of the gelling agent is typically from about
0.5 to about 40 % (w/w), more preferably from about 1 to about 30 % (w/w), per weight of the
composition. In case where the gelling agent is a polyacrylic acid such as carbomer, the
amount of the gelling agent is typically from about 0.3 to about 5.0 % (W/w), more preferably
from about 0.5 to about 3.0 % (w/w), per weight of the composition.

[0046] In case where the gelling agent Iis hydroxypropyl cellulose, it is suitably used In an
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amount ranging from about 5 to about 40 % (w/w), preferably from about 10 to about 25 %
(W/w), per weight of the composition.

[0047] The pH of the composition Is suitably within the range of from about 3 to about 9,
preferably from about 4 to about 8, more preferably from about 4.5 to about 7, more preferably
from about 5 to about 7, more preferably from about 5.5 to about 6.5, particularly between
about 5.8 and 6.2. According to one embodiment, the pH of the composition is within the range
of from about 5 to about 6.5. The pH may be adjusted with a suitable basic compound, such as
sodium hydroxide, fatty amine or a tertiary amine, or with an acidic compound, such as
hydrochloric acid. A gelling agent is typically a slightly acidic material.

[0048] Transmucosal penetration enhancers are agents capable of increasing the rate at
which the drug permeates through the mucosal membranes and enters the bloodstream.
Suitable transmucosal penetration enhancers Iinclude for example surfactants, e.g. anionic
surfactants such as salts of fatty acids of 5 to 30 carbon atoms, e.g. sodium lauryl sulphate and
other sulphate salts of fatty acids, cationic surfactants such as alkylamines of 8 to 22 carbon
atoms, e.g. oleylamine, and nonionic surfactants such as polysorbates and poloxamers;
aliphatic monohydric alcohols of 8 to 22 carbon atoms such as decanol, lauryl alcohol, myristyl
alcohol, palmityl alcohol, linolenyl alcohol and oleyl alcohol; fatty acids of 5 to 30 carbon atoms
such as oleic acid, stearic acid, linoleic acid, palmitic acid, myristic acid, lauric acid and capric
acild and their esters such as ethyl caprylate, Isopropyl myristate, methyl laurate,
hexamethylene palmitate, glyceryl monolaurate, polypropylene glycol monolaurate and
polyethylene glycol monolaurate; diethyleneglycol monoethyl ether (Transcutol); menthol and
other essential oils; salicylic acid and its derivatives; alkyl methyl sulfoxides such as decyl
methyl sulfoxide and dimethyl sulfoxide (DMSO); 1-substituted azacycloalkan-2-ones such as
1-dodecylazacyclo-heptan-2-one sold under the trademark AZONE; amides such as
octylamide, oleicamide, hexamethylene lauramide, lauric diethanolamide, polyethylene glycol
3-lauramide, N,N-diethyl-m-toluamide and crotamiton; and any other compounds compatible
with dexmedetomidine or medetomidine and having transmucosal permeation enhancing
activity. One or several of the above transmucosal penetration enhancers can be used. The
amount of the transmucosal penetration enhancer in the composition is generally from about
0.1 to about 20 % (w/w), preferably from about 0.2 to about 15 % (w/w), more preferably from
about 0.5 to about 10 % (w/w) per weight of the composition, depending on the transmucosal
permeation enhancer used.

[0049] Preferred transmucosal penetration enhancers are fatty acids of 5 to 30 carbon atoms,

particularly isopropyl myristate; sulphate salts of 5 to 30 carbon fatty acids, particularly sodium
lauryl sulphate; and DMSO. Sodium lauryl sulphate is particularly preferred.

[0050] In case the transmucosal penetration enhancer 1s sodium lauryl sulphate, it 1s used In
an amount ranging from about 0.1 to about 5 % (w/w), preferably from about 0.2 to about 3 %

(W/w), suitably from about 0.5 to about 2 % (W/w), per weight of the composition.

[0051] Water-miscible organic co-solvents suitable for use In the gel compositions for use
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according to the present invention include polyalcohols or glycols such as propylene glycol,
butylene glycol, ethylene glycol, preferably propylene glycol or C»,-C4 alkanols such as ethanol,

Isopropanol, n-propanol or butanol; or combinations thereof. Preferred are nonvolatile organic
co-solvents, particularly propylene glycol. The amount of the water-miscible organic co-solvent
In the composition is generally from about 5 to about 50 % (w/w), preferably from about 10 to
about 45 % (w/w), more preferably from about 15 to about 40 % (w/w), for example from about
20 to about 35 % (w/w), per weight of the composition.

[0052] The amount of water In the gel composition I1s generally from about 15 to about 90 %
(w/w), preferably from about 20 to about 80 % (w/w), more preferably from about 30 to about
15 % (w/w), for example from about 40 to about 70 % (w/w), per weight of the composition.

[0053] According to one preferred embodiment, the oromucosal gel formulation comprises per
weight of the composition, 0.001 to about 0.2 % (w/w) of dexmedetomidine, medetomidine or a
pharmaceutically acceptable salt thereof, 0.3 - 40 % (w/w) of a gelling agent; 0.2 - 15 % (w/w)
of a transmucosal penetration enhancer; 5 - 50 % (w/w) of a water-miscible organic co-solvent;
and 30 - 80 % (w/w) of water.

[0054] According to another preferred embodiment, the oromucosal gel formulation comprises
per weight of the composition, 0.005 to about 0.1 % (w/w) of dexmedetomidine, medetomidine
or a pharmaceutically acceptable salt thereof, 1 - 30 % (w/w) of a gelling agent; 0.5 - 10 %
(W/w) of a transmucosal penetration enhancer; 5 - 50 % (w/w) of a water-miscible organic co-
solvent; and 40 - 70 % (w/w) of water.

[0055] According to another preferred embodiment, the oromucosal gel formulation comprises,
per weight of the composition, 0.005 to about 0.05 % (w/w) of dexmedetomidine,
medetomidine or a pharmaceutically acceptable salt thereof, 10 - 25 % (w/w) of hydroxypropyl
cellulose; 0.1 - 5 % (w/w) of sodium lauryl sulphate; 15 - 40 % (w/w) of a water-miscible organic
co-solvent; and 40 - 70 % (w/w) of water.

[0056] The gel composition for use according to the invention can optionally also include other
exciplients commonly used In the art, for example, preservatives and/or antioxidants such as

benzyl alcohol, methyl and propyl parabens, butylhydroxytoluene or butylhydroxyanisole;
sweeteners; colouring agents; flavouring agents; buffers; pH adjusting agents; and solubilizers
such as glycerol and the like.

[0057] The composition for use according to the invention 1s preferably given to a subject
animal oromucosally from a prefilled syringe in a volume ranging from about 0.05 to 5 ml, more
preferably from about 0.1 to 2 ml, still more preferably from about 0.2 to 1.5 ml, for example
0.5 ml.

[0058] The composition for use according to the invention comprises preferably a colouring
agent. For example, a coloured gel can be easily distinguished from saliva following the
administration. If the gel product is discharged from the mouth of the animal the owner will be
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able to note the approximate loss of gel. The owner will also easily note any accidental dosing
In case the product comes into contact with his skin.

[0059] The composition can be provided Iin the form of a veterinary kit that comprises the
composition for use according to the invention, a package for containing said composition, and
Instructions for administering said composition on the oral mucosa of a companion animal,
particularly dog, for treating separation anxiety. Preferably, said package is an applicator, e.g. a
syringe capable of dosing fixed volumes of the composition of the invention. Syringe Is
preferably prepared form polymer material, such as HDPE. Suitably, the volume of the syringe
ranges from about 0.25 to 6 ml, typically from about 0.5 to 5 ml, more typically from about 1 to
5 ml. For example, composition of the invention can be packaged into 1 ml, 2 ml, 4 ml or 5 mi
HDPE syringes.

[0060] According to one embodiment of the Invention, the present invention provides an
oromucosal gel formulation for use in a method for treating separation anxiety in companion
animals, particularly dogs, comprising administering to a subject in need thereof a single dose
of the oromucosal gel formulation comprising, per weight of the composition, 0.001 to about
0.2 % (W/w) of dexmedetomidine, medetomidine or a pharmaceutically acceptable salt thereof,
0.3 - 40 % (w/w) of a gelling agent; 0.2 - 15 % (w/w) of a transmucosal penetration enhancer; 5
- 50 % (w/w) of a water-miscible organic co-solvent; and 30 - 80 % (w/w) of water, wherein the
dose Is effective to alleviate symptoms of separation anxiety within 60 minutes, preferably
within 45 minutes, most preferably within 30 minutes. Preferably the effect lasts for at least 8
hours, for example 8 to 12 hours.

[0061] The animal suffering from separation anxiety Is suitably treated with the composition for
use according to the present invention each time when the symptoms of separation anxiety
can be expected, for example daily, or on one or more days of the week. Preferably, the
treatment 1s continued until the symptoms of separation anxiety gradually disappear or are
reduced over time such that the animal no longer requires the treatment.

[0062] Typically, the animal suffering from separation anxiety i1s treated with a single dose of
the composition for use according to the invention in the morning of each working day about 30
- 60 min prior to the animal i1s being left alone. The effect of a single dose has been found to be
effective for at least 8 hours I.e. longer than the medication appears in the plasma of the
animal. Therefore, the animal typically does not show symptoms of separation anxiety when
the owner returns home after his/her working day.

[0063] The treatment of the present invention can be combined, If desired, with behavioral
training that 1Is commonly used In the treatment of separation anxiety of companion animals,

particularly dogs. However, the treatment of the present invention has been found to be
effective even In the absence of conventional behavioural training.

[0064] The Invention Is further illustrated by the following examples, which are not meant to
limit the scope of the invention.



Example 1. Oromucosal gel of dexmedetomidine HCI

[0065]
Ingredient

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§

Dexmedetomidine HCI
Hydroxypropyl Cellulose
Propylene Glycol
Sodium Lauryl Sulphate
'Sodium Hydroxide (2 M)
'Hydrochloric acid, dilute
Brilliant Blue FCF (E133)

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Example 2. Oromucosal gel of medetomidine HCI

[0066]

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ingredient
Medetomidine HCI
Hydroxypropyl Cellulose
Propylene Glycol

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

Sodium Lauryl Sulphate
Sodium Hydroxide (2 M)

Hydrochloric acid, dilute

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Brilliant Blue FCF (E133)
Water
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......................................................................

[0067] The gel formulations of Example 1 and 2 were prepared by adding propylene glycol,
colouring agent, sodium lauryl sulphate and water in a vessel. The mixture was stirred until it
was miscible and homogenous. The mixture was warmed to 50°C. Hydroxypropyl cellulose
was slowly added under stirring. The gel was cooled to room temperature under gentle stirring
and drug substance was added under stirring. pH of the composition was adjusted to 6.0 by
dropwise addition ofHCI solution. Clear gel was obtained after standing. Gel was packaged into

4 ml HDPE syringes.

Example 3.
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[0068] A 10 year old neutered female Cairn terrier started to show symptoms of separation
anxiety after a change In her living arrangements. The symptoms Included restlessness,
panting and following on the heels of the owner and trying to force herself out at the time the
owner left the apartment. WWhen the owner returned after the working day, the dog was still
shaking and panting behind the door In a freeze position. Oromucosal dexmedetomidine gel
was administered to buccal/gingival mucosa of the dog with a syringe using a dose of 125

ug/m? of dexmedetomidine hydrochloride in the morning roughly 30 min prior to the departure
of the owner. The panting, following and clinginess had already started 20 min prior to
administration. Roughly 15 min after administration the dog started to pant less, was not
clinging to the heels of the owner anymore but rather stayed a meter away. After another 5 min
the panting was totally gone and the the dog layed peacefully on the floor. After an additional 5
min the dog made a "sigh of relief and went to her own bed to lay down. The dog was calmly
looking from her own bed, like she used to do before development of separation anxiety, at the
owner who was getting ready for work. WWhen the owner left the apartment, the dog did not try
to follow the owner out, but just laid on the bed looking calmly. VWhen the owner returned home
after about 10 hours, the dog woke up from her bed, was stretching and came to greet the
owner like she typically did before development of separation anxiety. The medication was then
given every working day morning during 3 months (every second week due to living
arrangements). The dog actually started to show less symptoms in the mornings before the
owner left to work. After 3 months the owner left the medication away and the dog was doing
fine without symptoms of separation anxiety.

Example 4.

[0069] A © year old female Bichon Frise started to show symptoms of separation anxiety after
the owner started to work full time. The symptoms included barking for several hours after the
owners left home and frequent vomiting. A dog behaviour specialist diagnosed the dog with
separation anxiety and recommended treatment with clomipramine combined with behavioural
training. The treatment was not Initiated. Instead, oromucosal dexmedetomidine gel was

administered to buccal/gingival mucosa of the dog with a syringe using a dose of 125 ug/m? of
dexmedetomidine hydrochloride about 30 min prior to the last person left home. The
symptoms of separation anxiety eased right away and the owners could leave the dog home
without constant barking which earlier could be heard through the front door. The medication
was thereafter given each time the dog was left home for longer periods. The medication was
effective each time and the constant barking was gone which was also confirmed by the
neighbors. The frequent vomiting did also disappear.

Example 3.
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[0070] A male mixed breed dog of 9 kg weight started to show symptoms of separation
anxiety. The symptoms included barking and whining heavily after about 10 min since the
owners left home and lasting the whole day. Neighbours complained about the loud noises. A
traditional treatment of separation anxiety was tried first by leaving the dog alone for couple of
seconds, then coming back and rewarding the dog for calm behaviour, with gradual
prolongation of the separation periods. However, the treatment did not bring any improvement.
Oromucosal dexmedetomidine gel was then administered to buccal/gingival mucosa of the dog

with a syringe using a dose of 125 ug/m# of dexmedetomidine hydrochloride about 30 min prior
to the owners departure for five consecutive days (Monday to Friday). Within this
administration period the dog did not bark. After the first administration period the dog barked
every day for the first 3 hours and then stopped. A second administration period was
conducted similarly to the first and, again, the dog did not bark during the administration
period. After the second administration period the situation was stabilized such that the dog
barks only for the first 15 minutes after the owners leave home and is calm afterwards. The
dog learned to tolerate significantly better the separation from the owners. Also the neighbours’
complainments stopped.

Example 6.

[0071] A male 3 years old mixed breed dog suffering from separation anxiety was treated with
conventional therapy including behavioural modification supported by treatment with fluoxetine.
The therapy enabled trouble free leaving dog at home during regular daily work departures.
However, the dog still showed signs of sepration anxiety to unscheduled departures that were
not related to work, especially in the evening. Oromucosal dexmedetomidine gel was then

administered to buccal/gingival mucosa of the dog with a syringe using a dose of 125 ug/m? of
dexmedetomidine hydrochloride about 15 minutes prior to unscheduled departures such as
shopping and visiting friends. After treating the dog during five of these kind of departures the
dog started dealing with the unscheduled departures equally well as the regular ones.

Example 7.

[0072] Study protocol for confirming the beneficial effect of dexmedetomidine hydrochloride
oromucosal gel in the treatment of separation anxiety in dogs:
Study centres: A multinational study in approximately 10-15 centres.

[0073] Objectives: The objectives of this study are to confirm the efficacy and clinical safety of
dexmedetomidine hydrochloride oromucosal gel against placebo for the alleviation of
symptoms of separation anxiety in dogs suffering from separation anxiety. The product may be
given up to 3 times daily as needed 5-7 times a week during the 2-week treatment period.
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[0074] Study design: Randomised, double-blind, placebo-controlled parallel-group, clinical field
study.

[0075] Main eligibility criteria: Owner informed consent (IC) obtained from client-owned dogs of
any breed or sex, age =2 6 months and < 8 years, weight =2 2 kg, American Society of
Anesthesiologists (ASA)-status | or Il. The dog has been with the current owner 2 3 months.
The dog I1s house-trained. There are at least five separation anxiety related departures/week.
Based on behaviour history and video recordings during the baseline evaluation, the dog has
been exhibiting at least 1 of the following signs of separation anxiety related to owner
departure: destructive behaviour, restlessness/pacing, vocalization, inappropriate urination or
Inappropriate defecation.

[0076] Number of study animals: Approximately 70 dogs will be enrolled in the study to obtain
data of 60 randomised dogs.

[0077] Investigational product: Dexmedetomidine hydrochloride 0.1 mg/ml oromucosal gel for

dogs at dose of 125 pg/m? administered by the owner as needed up to 3 times a day with a
minimum of 2 h intervals on to the oral mucosa between the cheek and gum of the dog for 2
weeks.

[0078] Reference product: Placebo oromucosal gel administered by the owner as needed up
to 3 times a day with a minimum of 2 h intervals on to the oral mucosa between the cheek and
gum of the dog for 2 weeks.

[0079] Variables and methods of assessments: Efficacy:

Primary efficacy variable: Assessment of dog's separation anxiety signs related to owner
departure. The first medicated departure of the day will be assessed by two Independent
experts from the video recording for at least 30 minutes according to Cannas, S. et al., J. Vet.
Behav.: Clin. Appl. Res. 9, 50-57, 2014, and taking into account further possible signs of dog's
behaviour during separation not visible in video recording (destruction or elimination in rooms
not visible In the video etc.) as reported by the owner.

[0080] Secondary efficacy variable: Owner assessment of the effect of the study treatment on
separation anxiety related to owner departures.

[0081] Other efficacy variables: Usability of the product.

[0082] Safety: Physical examination, laboratory safety variables, observational alertness and
functional alertness, and adverse events.

[0083] Statistical methods: The primary efficacy variable (duration of separation anxiety signs)
will be analysed with a repeated measures analyses of covariance (RM-ANCOVA) model.
Secondary and other efficacy variables will be analysed using statistical models and/or
descriptive statistics, as appropriate. Safety variables will be analysed using descriptive
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statistics except differences between treatment groups in the owner alertnessess assessments
will be analysed using appropriate statistical model.
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PATENTKRAV

1. Forbindelse, der er dexmedetomidin, medetomidin eller et farmaceutisk
acceptabelt salt deraf som den eneste aktive bestanddel til anvendelse |

behandling af separationsangst hos kaeledyr, navnlig hunde.

2. Forbindelse til anvendelse Ifelge krav 1, hvor dexmedetomidin,

medetomidin eller et farmaceutisk acceptabelt salt deraf indgives oromukosalt.

3. Forbindelse til anvendelse ifelge krav 1 eller 2, hvor dexmedetomidin,
medetomidin eller et farmaceutisk acceptabelt salt deraf indgives |1 form af en

halvfast oromukusal gel.

4. Forbindelse til anvendelse ifalge krav 3, hvor den halvfaste oromukosale
gel omfatter, efter sammensaetningens veegt, 0,001 - 0,2 % (veegt/veegt)
dexmedetomidin, medetomidin eller et farmaceutisk acceptabelt salt deraf; 1 - 40
% (veegt/vaegt) af et geleringsmiddel; 0,2 - 10 % (vaegt/veegt) af en transmukosal
penetreringsfremmer; 5 - 50 % (veegt/veegt) af en vandblandbar, organisk

hjeelpefortynder og 30 - 80 % (veegt/veegt) vand.

5. Forbindelse til anvendelse ifalge et hvilket som helst af kravene 1 til 4,
hvor plasma-Cmax-veerdien af dexmedetomidin hos dyret er fra 0,05 til 0,8 ng/ml,

fortrinsvis fra 0,15 til 0,6 ng/ml, mere fortrinsvis fra ca. 0,2 til ca. 0,5 ng/ml.

6. Forbindelse til anvendelse ifalge et hvilket som helst af kravene 1 til 4,
hvor plasma-Cmax-vaerdien af medetomidin hos dyret er fraca. 0,1 til ca. 1,4 ng/mi,

fortrinsvis fra ca. 0,3 til ca. 1,2 ng/ml, mere fortrinsvis fra ca. 0,4 til ca. 1,0 ng/ml.

/. Forbindelse til anvendelse ifalge et hvilket som helst af kravene 2 til 5,

hvor dexmedetomidin eller et farmaceutisk acceptabelt salt deraf indgives

oromukosalt i en maengde a 10 ug/mé4 til 200 ug/m?, fortrinsvis fra 20 ng/m4 til 180
ug/m?, mere fortrinsvis fra 30 ug/m? til 150 pg/m?=.

8. Forbindelse til anvendelse ifelge et hvilket som helst af kravene 2, 3, 4

eller 6, hvor medetomidin eller et farmaceutisk acceptabelt salt deraf indgives

oromukosalt i en maengde a 20 ug/m? til 400 ug/m=, fortrinsvis fra 40 ug/m? til 360
ug/m<, mere fortrinsvis fra 60 ug/m< til 300 ug/m-2.
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9. Oromukosal gelformulering omfattende, efter sammensaetningens vaegt,
0,001 tl ca. 0,2 % (veegt/veegt) dexmedetomidin, medetomidin eller et
farmaceutisk acceptabelt salt deraf, 0,3 - 40 % (veegt/veegt) af et geleringsmiddel;
0,2 - 15 % (veegt/iveegt) af en transmukosal penetreringstfremmer; 5 - 50 %
(veegt/veegt) af en vandblandbar, organisk hjeelpefortynder og 30 - 80 %
(veegt/veegt) vand, til anvendelse | behandling af separationsangst hos keeledyr,
navnlig hunde, hvor dexmedetomidin, medetomidin eller et farmaceutisk
acceptabelt salt deraf indgives som den eneste aktive bestanddel, hvor der
INndgives en enkelt dosis af gelformuleringen, hvor dosen er virksom til at lindre
symptomer pa separationsangst inden for 60 minutter, fortrinsvis inden for 45

minutter, mest fortrinsvis inden for 30 minutter.

10. Oromukosal gelformulering til anvendelse ifalge krav 9, hvor virkningen

varer | mindst 8 timer.

11. Oromukosal gelformulering til anvendelse ifalge krav 9 eller 10, der
efter sammensaetningens veegt omfatter 0,005 til ca. 0,1 % (veegt/vaegt)
dexmedetomidin, medetomidin eller et farmaceutisk acceptabelt salt deraf, 1 - 30
% (veegt/veegt) af et geleringsmiddel; 0,5 - 10 % (veegt/veegt) af en transmukosal
penetreringsfremmer; 5 - 50 % (veegt/veegt) af en vandblandbar, organisk

hjeelpefortynder og 40 - 70 % (veegt/veegt) vand.

12. Oromukosal gelformulering til anvendelse ifelge krav 11 omfattende,
efter sammensaetningens veegt, 0,005 til ca. 0,05 % (veegt/veegt)
dexmedetomidin, medetomidin eller et farmaceutisk acceptabelt salt deraf, 10 -
25 % (veegt/veegt) hydroxypropylcellulose; 0,1 - 5 % (veegt/veegt)
natriumlaurylsulfat; 15 - 40 % (veegt/veegt) af en vandblandbar, organisk

hjeelpefortynder og 40 - 70 % (veegt/veegt) vand.

13. Oromukosal gelformulering til anvendelse ifelge krav 12 omfattende,
efter sammensaetningens veaegt, 0,005 til ca. 0,05 % (veegt/vaegt) dexmedetomidin

eller et farmaceutisk acceptabelt salt deraf, navnlig dexmedetomidinhydrochlorid.

14. Oromukosal gelformulering til anvendelse ifelge et hvilket som helst af

kravene 9 til 13, hvor dexmedetomidin eller et farmaceutisk acceptabelt salt deraf,

navnlig dexmedetomidinhydrochlorid, indgives i en maengde a 50 til 200 ug/m?,

fortrinsvis fra 70 ug/m? til 180 ug/m?, mere fortrinsvis fra 100 pug/m? til 150 pg/m?2.
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16. Oromukosal gelformulering til anvendelse ifalge et hvilket som helst af
kravene 9 til 14, hvor behandlingen fortsaettes, indtil samtlige symptomer pa
separationsangst gradvist forsvinder eller reduceres over tid, saledes at dyret ikke

laengere har behov for behandlingen.
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