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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention provides pharmaceutical compositions comprising
tetrahydrocannabinol (THC) and N-palmitoylethanolamine (PEA) for use in preventing or
treating at least one side-effect associated with THC consumption.

BACKGROUND OF THE INVENTION

[0002] Cannabinoids are a class of diverse chemical compounds that act on cannabinoid
receptors on cells that repress neurotransmitter release in the brain. Cannabinoid receptors
are of a class of cell membrane receptors under the G protein-coupled receptor superfamily.
As is typical of G protein-coupled receptors, the cannabinoid receptors contain seven
transmembrane spanning domains. There are currently two known subtypes of cannabinoid
receptors, termed CBI and CB2, with mounting evidence of more. The CBI receptor is
expressed mainly in the brain (central nervous system), but also in the lungs, liver and kidneys.
The CB2 receptor is expressed mainly in the immune system and in hematopoietic cells. The
protein sequences of CBl and CB2 receptors are about 44% similar.

[0003] Phyto-cannabinoids (those derived from the Cannabis plant) include but not limited to:
tetrahydrocannabinol (THC), tetrahydrocannabinolic acid (THCA), cannabidiol (CBD),
cannabinol (CBN), Cannabigerol (CBG), Cannabichromene (CBC), Cannabicyclol (CBL),
Cannabivarin (CBV), Tetrahydrocannabivarin (THCV), Cannabidivarin (CBDV),
Cannabichromevarin (CBCV), Cannabigerovarin (CBGV) and Cannabigerol Monomethyl Ether
(CBGM). The main way in which the cannabinoids are differentiated is based on their degree
of psycho-activity. For example, CBG, CBC and CBD are not known to be psychologically
active agents whereas THC, THCA, CBN and CBDL along with some other cannabinoids are
known to have varying degrees of psycho-activity.

[0004] The most notable cannabinoid is the phyto-cannabinoid A9-tetrahydrocannabinol
(THC), which is the primary psychoactive component of the cannabis plant. THC has
approximately equal affinity for the CBI and CB2 receptors, and it possess activities as a
psycho-active agent, analgesic, muscle relaxant, anti-spasmodic, bronchodilator,
neuroprotective, anti-oxidant and anti-pruritic agent.

[0005] Dronabinol is the International Nonproprietary Name (INN) for a pure isomer of THC,
(-)-trans- A9-tetrahydrocannabinol. Synthesized dronabinol is marketed as Marinol. Marinol
has been approved by the U.S. Food and Drug Administration (FDA) in the treatment of
anorexia in AIDS patients, as well as for refractory nausea and vomiting of patients undergoing
chemotherapy. An analog of dronabinol, nabilone, a Schedule |l drug with therapeutic use as
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an antiemetic and as an adjunct analgesic for neuropathic pain, is available commercially in
Canada under the trade name Cesamet. Cesamet has also received FDA approval and began
marketing in the U.S. in 2006.

[0006] Sativex is the first natural cannabis plant derivative to gain full market approval. Sativex
is a mouth spray for multiple sclerosis (MS)-derived neuropathic pain, spasticity, overactive
bladder, and other symptoms. Each spray delivers a near 1:1 ratio of Cannabidiol (CBD) to
THC, with a fixed dose of 2.7 mg THC and 2.5 mg CBD.

[0007] Tourette syndrome (also called Tourette's syndrome, Tourette's disorder, Gilles de la
Tourette syndrome, GTS or, more commonly, simply Tourette's or TS) is an inherited
neuropsychiatric disorder with onset in childhood, characterized by multiple physical (motor)
tics and at least one vocal (phonic) tic. Tourette's is defined as part of a spectrum of tic
disorders, which includes provisional, transient and persistent (chronic) tics.

[0008] In Tourette syndrome, several anecdotal reports provided evidence that marijuana
might be effective not only in the suppression of tics, but also in the treatment of associated
behavioral problems (Muller-Vahl KR, Behavioural Neurology, 2013, 27, 119-124). There are
currently only two controlled trials available investigating the effect of THC in the treatment of
TS, and in both studies tic reduction could be observed after treatment with THC compared to
placebo. In the first study, adult TS patients were treated with a single dose of placebo or with
5, 7.5 or 10 mg THC (Muller-Vahl KR et al., Pharmacopsychiatry, 2002; 35(2): 57-61). Using
the self-rating scale Tourette Syndrome Symptom List (TSSL) a significant global tic
improvement was found after THC compared with placebo (p = 0.015). However, the data
became more robust when including only those patients who had received 7.5 or 10.0 mg
THC, suggesting that higher dosages are more effective. In the second study, adult TS patients
were treated with placebo or with 2.5 mg THC per day. The dosage was increased by 2.5 mg
every four days to the target dosage of 10 mgq. If a patient was unable to tolerate the maximum
dose, the medication was reduced by up to 5.0 mg/day until a tolerated dose was achieved
(Muller-Vahl KR et al, J. Clin. Psychiatry, 2003; 64(4): 459-65). The study consisted of 6 visits
(visit 1 = baseline, visits 2-4 during treatment, visits 5 and 6 after withdrawal). Using the Global
Clinical Impression Scale (GCIS), at visits 3 and 4, respectively, a significant difference (p <
0.05) was found between the THC and placebo groups.

[0009] Further limitations and disadvantages of conventional and traditional approaches will
become apparent to one of skill in the art, though comparison of such systems with some
aspects of the present invention as set forth in the remainder of the present application with
reference to the drawings.

[0010] N-acylethanolamines (NAEs) are lipid-derived signaling molecules. They are formed
when one of several types of acyl group is linked to the nitrogen atom of ethanolamine.
Examples of N-acylethanolamines include anandamide (the amide of arachidonic acid (20:4
w-6) and ethanolamine), N-Palmitoylethanolamine (the amide of palmitic acid (16:0) and
ethanolamine), N-Oleoylethanolamine (the amide of oleic acid (18:1) and ethanolamine), N-
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Stearoylethanolamine (the amide of stearic acid (18:0) and ethanolamine) and N-
Docosahexaenoylethanolamine (the amide of docosahexaenoic acid (22:6) and ethanolamine).

[0011] Palmitoylethanolamide (PEA, also known as N-(2-hydroxyethyl)hexadecanamide;
Hydroxyethylpalmitamide; palmidrol; N-palmitoylethanolamine; and palmitylethanolamide) is an
endogenous fatty acid amide, belonging to the class of nuclear factor agonists. PEA has been
demonstrated to bind to a receptor in the cell nucleus (a nuclear receptor) and exerts a variety
of biological functions related to chronic pain and inflammation. Studies have shown that PEA
interacts with distinct non-CBI/CB2 receptors, suggesting that PEA utilizes a unique "parallel"
endocannabinoid signaling system. This concept was further supported by growing evidences
that PEA production and inactivation can occur independently of AEA and 2-AG production and
inactivation. Much of the biological effects of PEA on cells can be attributed to its affinity to
PPAR (particularly PPAR-a and PPAR-y). PEA was shown to have an affinity to cannabinoid-like
G-coupled receptors GPR55 and GPR119 as well as the transient receptor potential vanilloid
type 1 receptor (TRPV1). PEA has been shown to have anti-inflammatory, anti-nociceptive,
neuroprotective, and anti-convulsant properties.

[0012] First described by S. Ben-Shabat et al. (Eur. J. Pharmacol., 1998, Vol. 353(1), pages
23-31), the concept of the "entourage effect” is that plant cannabinoids act together, or
possess synergy, and affect the body in a mechanism similar to the body's own
endocannabinoid system. This theory serves as the foundation for a somewhat controversial
idea within pharmacology, that in certain cases whole plant extractions serve as better
therapeutic agents than individual cannabinoid extractions. The "entourage effect" theory has
been expanded in recent times by Wagner and Ulrich-Merzenich (Phytomedicine, 2009, Vol.
16(2-3), pages 97-110), who define the four basic mechanisms of whole plant extract synergy
as follows: (a) ability to affect multiple targets within the body, (b) ability to improve the
absorption of active ingredients, (c) ability to overcome bacterial defense mechanisms, and (d)
ability to minimize adverse side-effects.

[0013] Rahimi et al (Neuroscience, vol. 290, pages 279-287) have investigated the interaction
between cannabidiol and PEA in an experimental model of multiple sclerosis in mice. Coppola
et al (Medical Hypotheses, vol. 81, pages 619-622) have investigated the hypothesis that PEA
has anti-craving effects in cannabis dependent patients. A press release from Prismic
Pharmaceuticals (published on 15 February 2015) discloses that PEA may exhibit a synergistic
effect when administered in combination with other drugs. Muller-Vahl et al
(Neuropsychopharmacology, vol. 28, pages 384-388) have investigated the treatment of
Tourette Syndrome with THC.

[0014] There remains a need in the field of cannabinoid therapy for pharmaceutical
combinations of cannabinoids and other agents capable of increasing the potency, decreasing
the therapeutic dosages, reducing the side-effects and/or prolonging the therapeutic window of
cannabinoids, particularly THC, in humans.

SUMMARY OF THE INVENTION
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[0015] The present invention provides pharmaceutical compositions for use as defined in the
claims comprising beneficial combinations of cannabinoids and N-acylethanolamines.

[0016] The provision of such combinations provides great benefits over other compositions
and methods utilizing cannabinoids alone. For example, the compositions for use provided
herein potentiate the therapeutic effect of prescribed cannabinoids, which may be clinically
translated to a more beneficial therapeutic result or to the use of lower dosages of
cannabinoids to obtain a predetermined therapeutic result. The compositions for use provided
herein advantageously eliminate or substantially minimize adverse side-effects commonly
associated with THC uptake in cannabis-prescribed patients. In other words, according to the
principles of the present invention, the therapeutic window (or pharmaceutical window) of the
cannabinoid, i.e. the range of cannabinoid dosages which can treat disease effectively without
having toxic effects, is expended by the combinations provided herein.

[0017] The present invention is based, in part, on the surprising findings that combinations of
cannabinoids and N-acylethanolamines were able to prevent or ameliorate a variety of side-
effects associated with cannabinoid consumption in an in-vivo model, and that these
combinations were further able to increase the effect of cannabinoids as analgesic agents.
Without being bound to any theory or mechanism, it is hypothesized that co-administration of
cannabinoids and N-acylethanolamines increases the potency of cannabinoids while
decreasing their related side-effects, a phenomenon previously labeled "entourage effect".

[0018] The present invention provides, in one aspect, a pharmaceutical composition for use as
defined in the claims comprising a therapeutically-effective amount of a mixture of at least one
cannabinoid or a salt thereof and at least one N-acylethanolamine or a salt thereof, wherein
the molar ratio between the cannabinoid and the N-acylethanolamine is between about 1:0.2 to
about 1:2000.

[0019] In certain embodiments, the molar ratio between the cannabinoid and the N-
acylethanolamine is between about 1:0.2 to about 1:5. In certain embodiments, the molar ratio
between the cannabinoid and the N-acylethanolamine is between about 1:0.5 to about 1:2. In
certain embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is
between about 1:15 to about 1:1800. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is between about 1:25 to about 1:450. In certain
embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is
between about 1:50 to about 1 :100. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is about 1:50. In certain embodiments, the molar
ratio between the cannabinoid and the N-acylethanolamine is about 1:100. Each possibility
represents a separate embodiment of the present invention.

[0020] In certain embodiments, the pharmaceutical composition comprises about 0.5-10 mg
cannabinoid or a salt thereof. In certain embodiments, the pharmaceutical composition
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comprises about 1 mg, about 2.5 mg, about 5 mg, or about 10 mg cannabinoid or a salt
thereof. Each possibility represents a separate embodiment of the present invention.

[0021] The at least one cannabinoid is THC or a salt thereof. In certain embodiments,
cannabinoid consists of THC.

[0022] In certain embodiments, the pharmaceutical composition comprises about 200-1800
mg N-acylethanolamine or a salt thereof. In certain embodiments, the pharmaceutical
composition comprises about 250 mg, about 500 mg, about 750 mg, about 1000 mg or about
1500 mg N-acylethanolamine or a salt thereof. Each possibility represents a separate
embodiment of the present invention.

[0023] The N-acylethanolamine is PEA or a salt thereof. In certain embodiments, the N-
acylethanolamine consists of PEA.

[0024] The mixture comprises THC or a salt thereof and PEA or a salt thereof. In certain
embodiments, the mixture consists of THC or a salt thereof and PEA or a salt thereof. In
certain embodiments, the mixture comprises THC and PEA. In certain embodiments, the
mixture consists of THC and PEA. In certain embodiments, the mixture comprises about 0.5-10
mg THC or a salt thereof and about 200-1800 mg PEA or a salt thereof. In certain
embodiments, the mixture consists of THC and PEA. In certain embodiments, the mixture
comprises about 2.5-10 mg THC or a salt thereof and about 250-1000 mg PEA or a salt
thereof. In certain embodiments, the mixture comprises about 2.5 mg, about 5 mg, about 7.5
mg or about 10 mg THC or a salt thereof and about 250 mg, about 500 mg, about 750 mg or
about 1000 mg PEA or a salt thereof. Each possibility represents a separate embodiment of
the present invention.

[0025] In certain embodiments, the pharmaceutical composition is formulated for systemic
administration. In certain embodiments, the pharmaceutical composition is formulated for oral,
oral mucosal, nasal, sublingual, inhalational, topical, rectal, vaginal, parenteral, intravenous,
intramuscular, or subcutaneous administration. In certain embodiments, the pharmaceutical
composition is formulated for oral, oral mucosal, nasal, or sublingual administration. Each
possibility represents a separate embodiment of the present invention. In certain
embodiments, the pharmaceutical composition is formulated for oral administration. In certain
embodiments, the pharmaceutical composition is formulated for oral mucosal administration. In
certain embodiments, the pharmaceutical composition is formulated for nasal administration. In
certain embodiments, the pharmaceutical composition is formulated for sublingual
administration.

[0026] The present invention further provides, in another aspect, a dosage unit comprising or
consisting of the pharmaceutical composition for use as described above.

[0027] In certain embodiments, the dosage unit comprises the pharmaceutical composition for
use as described above. In certain embodiments, the dosage unit consisting of the
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pharmaceutical composition for use as described above. In certain embodiments, the dosage
unit is formulated as a gel, a powder or a spray. In certain embodiments, the dosage unit is
formulated as a gel. In certain embodiments, the dosage unit is formulated as a powder. In
certain embodiments, the dosage unit is formulated as a spray.

[0028] The present invention provides a pharmaceutical composition or a dosage unit as
described above for use in a method for preventing or treating at least one side-effect
associated with tetrahydrocannabinol consumption.

[0029] In certain embodiments, the side-effect is increased appetite. In certain embodiments,
the side-effect is body-weight gain. In certain embodiments, the side-effect is increased
appetite and body-weight gain. In certain embodiments, the side-effect is confusion. In certain
embodiments, the side-effect is disorientation. In certain embodiments, the side-effect is
confusion and disorientation. In certain embodiments, the side-effect is anxiety.

[0030] The side-effect is associated with THC consumption.

[0031] In certain embodiments, the N-acylethanolamine increases the therapeutic potency of
the cannabinoid compared to the same pharmaceutical composition without the N-
acylethanolamine. In certain embodiments, the N-acylethanolamine decreases the required
therapeutic dosage of the cannabinoid compared to the same pharmaceutical composition
without the N-acylethanolamine. The N-acylethanolamine reduces at least one of the side-
effects of the cannabinoid compared to the same pharmaceutical composition without the N-
acylethanolamine. In certain embodiments, the N- acylethanolamine expends the therapeutic
window of the cannabinoid compared to the same pharmaceutical composition without the N-
acylethanolamine. In certain embodiments, the PEA or salt thereof increases the therapeutic
potency of the THC or salt thereof compared to the same pharmaceutical composition without
the PEA or salt thereof. In certain embodiments, the PEA or salt thereof decreases the
required therapeutic dosage of the THC or salt thereof compared to the same pharmaceutical
composition without the PEA or salt thereof. The PEA or salt thereof reduces at least one of the
side- effects of the THC or salt thereof compared to the same pharmaceutical composition
without the PEA or salt thereof. In certain embodiments, the PEA or salt thereof expends the
therapeutic window of the THC or salt thereof compared to the same pharmaceutical
composition without the PEA or salt thereof.

[0032] The present invention further provides, in another aspect, a pharmaceutical
composition for use in a method for preventing or treating at least one side-effect associated
with cannabinoid consumption in a human subject in need thereof, the method comprising the
step of administering to the subject a therapeutically-effective amount of a combination of a
pharmaceutical composition comprising at least one cannabinoid or a salt thereof and a
pharmaceutical composition comprising at least one N-acylethanolamine or a salt thereof,
wherein the molar ratio between the administered cannabinoid and N-acylethanolamine is
between about 1:0.2 to about 1:2000, thereby preventing or treating the at least one side-
effect.
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[0033] The cannabinoid and the N- acylethanolamine are comprised in the same
pharmaceutical composition.

[0034] In certain embodiments of the methods described above, the administration of the
cannabinoid and the N-acylethanolamine is repeated three times a day. In certain
embodiments of the methods described above, the administration of the cannabinoid and the
N-acylethanolamine is repeated twice a day. In certain embodiments of the methods described
above, the administration of the cannabinoid and the N-acylethanolamine is repeated once a
day. In certain embodiments of the methods described above, the administration of the
cannabinoid and the N-acylethanolamine is repeated once every two days. In certain
embodiments of the methods described above, the administration of the cannabinoid and the
N-acylethanolamine is repeated once every three days.

[0035] Further embodiments and the full scope of applicability of the present invention will
become apparent from the detailed description given hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

Figures 1A and 1B are bar graphs illustrating different group averages of body weight gain
during the study.

Figure 2 is a bar graph illustrating different group averages of animal velocity during
evaluation in an open field test.

Figure 3 is a bar graph illustrating different group averages of total time spent in the center of
an arena during evaluation in an open field test.

Figures 4A and 4B are bar graphs illustrating different group averages of latency to respond
in a tail pinch test.

DETAILED DESCRIPTION OF THE INVENTION

[0037] Cannabis has been used for medical purposes in many cultures for hundreds of years,
in particular, for the treatment of pain, spasms, asthma, insomnia, depression and loss of
appetite. In the 1960s, the exact chemical structure of delta-9-tetrahydrocannabinol (THC), the
main psychoactive ingredient of cannabis sativa, has been determined. Research on the
medical use of cannabinoids was further stimulated when it became clear that cannabinoids
act through specific receptors: CB1 receptors predominantly located in the central nervous
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system and CB2 receptors that are expressed primarily by immune tissues. Today, in many
countries the cannabinoid THC and the cannabis extract nabiximols containing THC and CBD
are approved for clinical use for the treatment of nausea and vomiting associated with cancer
chemotherapy, anorexia in HIV/ AIDS, and spasticity in multiple sclerosis. There is substantial
evidence that cannabinoids are also effective in the treatment of other conditions such as
neuropathic pain, spasms and movement disorders (Muller-Vahl KR, Behavioural Neurology,
2013, 27, 119-124). However, it has also been found in controlled clinical trials that while
higher dosages of THC (7.5-10 mg/day) are more effective than lower dosages (Muller-Vahl
KR et al., Pharmacopsychiatry, 2002; 35(2): 57-61), some of the patients were unable to
tolerate the maximum dose, and THC uptake was reduced by up to 5.0 mg/day until a
tolerated dose was achieved (Muller-Vahl KR et al, J. Clin. Psychiatry, 2003; 64(4): 459- 65).

[0038] The pharmaceutical combinations provided by the present invention, in which
cannabinoids are combined with N-acylethanolamines, eliminate this inherent, adverse
dichotomy between therapeutic efficacy and tolerability by potentiating the therapeutic effect of
prescribed cannabinoids, which is clinically translated to a more beneficial therapeutic result or
to the use of lower dosages of cannabinoids to obtain a predetermined therapeutic result. The
pharmaceutical combinations provided by the present invention advantageously eliminate or
substantially minimize adverse side-effects commonly associated with cannabinoid uptake in
cannabis-prescribed patients. According to the principles of the present invention, the
therapeutic window of the cannabinoids is expended by the pharmaceutical combinations
provided herein such that (a) standard THC dosages, e.g. in the range of 5-10 mg THC daily
are better tolerated due to reduced side-effects, and (b) standard THC dosages can be
markedly reduced without compromising their therapeutic efficacy or the patient's health due to
the increased efficacy of THC.

[0039] The present invention discloses that N-acylethanolamine compounds exhibit a
cannabinoid-sparing effect. The term "cannabinoid-sparing” as used herein refers to the
enablement of the use of low dosages of cannabinoids in instances wherein a mid- or high-
dosages of cannabinoids are typically required. The cannabinoid and N-acylethanolamine
compounds according to the present invention include pharmaceutically acceptable forms
thereof, including isomers such as diastereomers and enantiomers, salts, solvates, and
polymorphs, as well as racemic mixtures.

[0040] The present invention provides, in one aspect, a pharmaceutical composition for use as
defined in the claims comprising a therapeutically-effective amount of a mixture of at least one
cannabinoid or a salt thereof and at least one N-acylethanolamine or a salt thereof.

[0041] The present invention provides, in another aspect, a pharmaceutical composition for
use as defined in the claims comprising a therapeutically-effective amount of a mixture of at
least one cannabinoid or a salt thereof and at least one N-acylethanolamine or a salt thereof,
wherein the molar ratio between the cannabinoid and the N-acylethanolamine is between
about 1:0.2 to about 1:2000.
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[0042] As used herein, a "pharmaceutical composition” refers to a preparation of the active
agents described herein with other chemical components such as physiologically suitable
carriers and excipients. The purpose of a pharmaceutical composition is to facilitate
administration of a compound to an organism. As used herein, the phrase "pharmaceutically
acceptable carrier” refers to a carrier, an excipient or a diluent that does not cause significant
irritation to an organism and does not abrogate the biological activity and properties of the
administered compound. An adjuvant is included under these phrases.

[0043] The term "excipient" as used herein refers to an inert substance added to a
pharmaceutical composition to further facilitate administration of an active ingredient.
Examples, without limitation, of excipients include calcium carbonate, calcium phosphate,
various sugars and types of starch, cellulose derivatives, gelatin, oils such as vegetable oils or
fish oils, and polyethylene glycols.

[0044] The term "carrier”" as used herein refers to a diluent, adjuvant, excipient, or vehicle with
which the compound is administered. Such pharmaceutical carriers can be sterile liquids, such
as water and oils. Water or aqueous solution saline solutions and aqueous dextrose and
glycerol solutions are preferably employed as carriers, particularly for injectable solutions.
Suitable pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by
E. W. Martin, 18th Edition.

[0045] The phrase "pharmaceutically acceptable” as used herein refers to molecular entities
and compositions that are physiologically tolerable and do not typically produce an allergic or
similar toxicity when administered to an individual. Preferably, and particularly where a
formulation is used in humans, the term "pharmaceutically acceptable” may mean approved by
a regulatory agency (for example, the U.S. Food and Drug Agency) or listed in a generally
recognized pharmacopeia for use in animals (e.g., the U.S. Pharmacopeia).

[0046] The term "cannabinoid" as used herein generally refers to a class of diverse chemical
compounds that act on cannabinoid receptors on cells that repress neurotransmitter release in
the brain. Ligands for these receptor proteins include the endocannabinoids (produced
naturally in the body by humans and animals), the phytocannabinoids (found in cannabis and
some other plants), and synthetic cannabinoids (manufactured artificially). There are at least
85 different cannabinoids isolated from cannabis, exhibiting varied effects (EI-Alfy et al.,
Pharmacology Biochemistry and Behavior, 2010, Vol. 95(4), pages 434-442).

[0047] The term "N-acylethanolamine” as used herein generally refers to a type of fatty acid
amide, lipid-derived signaling molecules, formed when one of several types of acyl group is
linked to the nitrogen atom of ethanolamine. These amides conceptually can be formed from a
fatty acid and ethanolamine with the release of a molecule of water, but the known biological
synthesis uses a specific phospholipase D to cleave the phospholipid unit from N-
acylphosphatidylethanolamines. The suffixes -amine and -amide in these names each refer to
the single nitrogen atom of ethanolamine that links the compound together: it is termed
"amine" in ethanolamine because it is considered as a free terminal nitrogen in that subunit,
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while it is termed "amide” when it is considered in association with the adjacent carbonyl group
of the acyl subunit. Names for these compounds may be encountered with either "amide" or
"amine" in the present application. The term "ethanolamine” is used in the generic sense and is
meant to include monoethanolamine, di-ethanolamine, tri-ethanolamine, and mixtures thereof.

[0048] The term "derivative" as used herein means a compound whose core structure is the
same as, or closely resembles that of an N-acylethanolamine compound, but which has a
chemical or physical modification, such as different or additional side groups.

[0049] The term "salt" as used herein refers to any form of an active ingredient in which the
active ingredient assumes an ionic form and is coupled to a counter ion (a cation or anion) or is
in solution. This also includes complexes of the active ingredient with other molecules and ions,
in particular complexes which are complexed by ion interaction.

[0050] In certain embodiments, the molar ratio between the cannabinoid and the N-
acylethanolamine is between about 1:0.2 to about 1:5. In certain embodiments, the molar ratio
between the cannabinoid and the N-acylethanolamine is between about 1:0.22 to about 1:4.5,
about 1:0.25 to about 1:4, between about 1:0.28 to about 1:3.5, between about 1:0.33 to about
1:3, between about 1:0.4 to about 1:2.5, between about 1:0.5 to about 1:2 or about 1:1. Each
possibility represents a separate embodiment of the present invention.

[0051] In certain embodiments, the molar ratio between the cannabinoid and the N-
acylethanolamine is between about 1:15 to about 1:1800. In certain embodiments, the molar
ratio between the cannabinoid and the N-acylethanolamine is between about 1:16 to about
1:1700, about 1:17 to about 1:1600, about 1:18 to about 1:1500, about 1:19 to about 1:1400,
about 1:20 to about 1:1300, about 1:21 to about 1:1200, about 1:22 to about 1:1100, about
1:23 to about 1:1000, about 1:24 to about 1:900, about 1:15 to about 1:800, about 1:16 to
about 1:700, about 1:17 to about 1:600, about 1:18 to about 1:500, about 1:19 to about 1:490,
about 1:20 to about 1:480, about 1:21 to about 1:470, or about 1:22 to about 1:460. Each
possibility represents a separate embodiment of the present invention. In certain
embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is
between about 1:25 to about 1:450. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is between about 1:10 to about 1:500, about 1:15 to
about 1:450, about 1:20 to about 1:400, about 1:25 to about 1:350, about 1:30 to about 1:300,
about 1:35 to about 1:250, about 1:40 to about 1:200, or about 1:45 to about 1:150. Each
possibility represents a separate embodiment of the present invention. In certain
embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is
between about 1:50 to about 1:100. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is about 1:10. In certain embodiments, the molar
ratio between the cannabinoid and the N-acylethanolamine is about 1:20. In certain
embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is about
1:30. In certain embodiments, the molar ratio between the cannabinoid and the N-
acylethanolamine is about 1:40. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is about 1:50. In certain embodiments, the molar
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ratio between the cannabinoid and the N-acylethanolamine is about 1:60. In certain
embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is about
1:70. In certain embodiments, the molar ratio between the cannabinoid and the N-
acylethanolamine is about 1:80. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is about 1:90. In certain embodiments, the molar
ratio between the cannabinoid and the N-acylethanolamine is about 1:100. In certain
embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is about
1:110. In certain embodiments, the molar ratio between the cannabinoid and the N-
acylethanolamine is about 1:120. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is about 1:130. In certain embodiments, the molar
ratio between the cannabinoid and the N-acylethanolamine is about 1:140. In certain
embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is about
1:150. In certain embodiments, the molar ratio between the cannabinoid and the N-
acylethanolamine is about 1:160. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is about 1:170. In certain embodiments, the molar
ratio between the cannabinoid and the N-acylethanolamine is about 1:180. In certain
embodiments, the molar ratio between the cannabinoid and the N-acylethanolamine is about
1:190. In certain embodiments, the molar ratio between the cannabinoid and the N-
acylethanolamine is about 1:200. In certain embodiments, the molar ratio between the
cannabinoid and the N-acylethanolamine is at least about 1:10, at least about 1:20, at least
about 1:30, at least about 1:40, at least about 1:50, at least about 1:60, at least about 1:70, at
least about 1:80, at least about 1:90, or at least about 1:100. Each possibility represents a
separate embodiment of the present invention.

[0052] In certain embodiments, the pharmaceutical composition comprises about 0.5-10 mg
cannabinoid or a salt thereof. In certain embodiments, the pharmaceutical composition
comprises about 1-9.5 mg, about 1.5-9 mg, about 2-8.5 mg, about 2.5-8 mg, about 3-7.5 mg,
about 3.5-7 mg, about 4-6.5 mg, about 4.5-6 mg or about 5-5.5 mg cannabinoid or a salt
thereof. In certain embodiments, the pharmaceutical composition comprises about 0.5 mg,
about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, about 4 mg,
about 4.5 mg, about 5 mg, about 5.5 mg, about 6 mg, about 6.5 mg, about 7 mg, about 7.5
mg, about 8 mg, about 8.5 mg, about 9 mg, about 9.5 mg or about 10 mg cannabinoid or a salt
thereof. Each possibility represents a separate embodiment of the present invention. In certain
embodiments, the pharmaceutical composition comprises less than about 0.5 mg, less than
about 1 mg, less than about 1.5 mg, less than about 2 mg, less than about 2.5 mg, less than
about 3 mg, less than about 3.5 mg, less than about 4 mg, less than about 4.5 mg, less than
about 5 mg, less than about 5.5 mg, less than about 6 mg, less than about 6.5 mg, less than
about 7 mg, less than about 7.5 mg, less than about 8 mg, less than about 8.5 mg, less than
about 9 mg, less than about 9.5 mg or about 10 mg cannabinoid or a salt thereof. Each
possibility represents a separate embodiment of the present invention. In certain
embodiments, the pharmaceutical composition comprises about 0.5 mg to about 1 mg, about
0.5 mg to about 1.5 mg, about 0.5 mg to about 2 mg, about 0.5 mg to about 2.5 mg, about 0.5
mg to about 3 mg, about 0.5 mg to about 3.5 mg, about 0.5 mg to about 4 mg, about 0.5 mg to
about 4.5 mg, about 0.5 mg to about 5 mg, about 0.5 mg to about 5.5 mg, about 0.5 mg to
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about 6 mg, about 0.5 mg to about 6.5 mg, about 0.5 mg to about 7 mg, about 0.5 mg to about
7.5 mg, about 0.5 mg to about 8 mg, about 0.5 mg to about 8.5 mg, about 0.5 mg to about 9
mg or about 0.5 mg to about 9.5 mg cannabinoid or a salt thereof. Each possibility represents
a separate embodiment of the present invention.

[0053] The at least one cannabinoid is THC or a salt thereof. In certain embodiments, the at
least one cannabinoid consists of THC.

[0054] In certain embodiments, the pharmaceutical composition comprises about 200-1800
mg N-acylethanolamine or a salt thereof. In certain embodiments, the pharmaceutical
composition comprises about 250-1550 mg, about 300-1200 mg, about 350-950 mg, about
400-700 mg, about 450-600 mg or about 500-550 mg N-acylethanolamine or a salt thereof.
Each possibility represents a separate embodiment of the present invention. In certain
embodiments, the pharmaceutical composition comprises at least about 50 mg, at least about
100 mg, at least about 150 mg, at least about 200 mg, at least about 250 mg, at least about
300 mg, at least about 350 mg, at least about 400, at least about 450 mg, at least about 500
mg, at least about 550 mg, at least about 600 mg, at least about 650 mg, at least about 700
mg, at least about 750 mg, at least about 800 mg, at least about 850 mg, at least about 900
mg, at least about 950 mg, at least about 1000 mg, at least about 1050 mg, at least about
1100 mg, at least about 1150 mg, at least about 1200 mg, at least about 1250 mg, at least
about 1300 mg, at least about 1350 mg, at least about 1400 mg, at least about 1450 mg, at
least about 1500 mg, at least about 1550 mg, at least about 1600 mg, at least about 1650 mg,
at least about 1700 mg, at least about 1750 mg or at least about 1800 mg N-acylethanolamine
or a salt thereof. In certain embodiments, the pharmaceutical composition comprises about 50
mg, about 100 mg, about 150 mg, about 200 mg, about 250 mg, about 300 mg, about 350 mg,
about 400, about 450 mg, about 500 mg, about 550 mg, about 600 mg, about 650 mg, about
700 mg, about 750 mg, about 800 mg, about 850 mg, about 900 mg, about 950 mg, about
1000 mg, about 1050 mg, about 1100 mg, about 1150 mg, about 1200 mg, about 1250 mg,
about 1300 mg, about 1350 mg, about 1400 mg, about 1450 mg, about 1500 mg, about 1550
mg, about 1600 mg, about 1650 mg, about 1700 mg, about 1750 mg or about 1800 mg N-
acylethanolamine or a salt thereof. Each possibility represents a separate embodiment of the
present invention.

[0055] The N-acylethanolamine is PEA or a salt thereof. In certain embodiments, the N-
acylethanolamine consists of PEA.

[0056] The mixture comprises THC or a salt thereof and PEA or a salt thereof. In certain
embodiments, the mixture consists of THC or a salt thereof and PEA or a salt thereof. In
certain embodiments, the mixture comprises THC and PEA. In certain embodiments, the
mixture consists of THC and PEA. In certain embodiments, the mixture comprises about 1-9.5
mg, about 1.5-9 mg, about 2-8.5 mg, about 2.5-8 mg, about 3-7.5 mg, about 3.5-7 mg, about
4-6.5 mg, about 4.5-6 mg or about 5-5.5 mg THC or a salt thereof and about 250-1550 mg,
about 300-1200 mg, about 350-950 mg, about 400-700 mg, about 450-600 mg or about 500-
550 mg PEA or a salt thereof. In certain embodiments, the mixture comprises about 0.5 mg,
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about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, about 4 mg,
about 4.5 mg, about 5 mg, about 5.5 mg, about 6 mg, about 6.5 mg, about 7 mg, about 7.5
mg, about 8 mg, about 8.5 mg, about 9 mg, about 9.5 mg or about 10 mg THC or a salt
thereof and at least about 50 mg, at least about 100 mg, at least about 150 mg, at least about
200 mg, at least about 250 mg, at least about 300 mg, at least about 350 mg, at least about
400, at least about 450 mg, at least about 500 mg, at least about 550 mg, at least about 600
mg, at least about 650 mg, at least about 700 mg, at least about 750 mg, at least about 800
mg, at least about 850 mg, at least about 900 mg, at least about 950 mg, at least about 1000
mg, at least about 1050 mg, at least about 1100 mg, at least about 1150 mg, at least about
1200 mg, at least about 1250 mg, at least about 1300 mg, at least about 1350 mg, at least
about 1400 mg, at least about 1450 mg, at least about 1500 mg, at least about 1550 mg, at
least about 1600 mg, at least about 1650 mg, at least about 1700 mg, at least about 1750 mg
or at least about 1800 mg PEA or a salt thereof. In certain embodiments, the mixture
comprises about 0.5 mg, about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg,
about 3.5 mg, about 4 mg, about 4.5 mg, about 5 mg, about 5.5 mg, about 6 mg, about 6.5
mg, about 7 mg, about 7.5 mg, about 8 mg, about 8.5 mg, about 9 mg, about 9.5 mg or 10
about mg THC or a salt thereof and about 50 mg, about 100 mg, about 150 mg, about 200 mg,
about 250 mg, about 300 mg, about 350 mg, about 400, about 450 mg, about 500 mg, about
550 mg, about 600 mg, about 650 mg, about 700 mg, about 750 mg, about 800 mg, about 850
mg, about 900 mg, about 950 mg, about 1000 mg, about 1050 mg, about 1100 mg, about
1150 mg, about 1200 mg, about 1250 mg, about 1300 mg, about 1350 mg, about 1400 mg,
about 1450 mg, about 1500 mg, about 1550 mg, about 1600 mg, about 1650 mg, about 1700
mg, about 1750 mg or about 1800 mg PEA or a salt thereof. In certain embodiments, the
mixture comprises about 0.5-10 mg THC or a salt thereof and about 200-1800 mg PEA or a
salt thereof. In certain embodiments, the mixture comprises about 2.5- 10 mg THC or a salt
thereof and about 250-1000 mg PEA or a salt thereof. In certain embodiments, the mixture
comprises about 2.5 mg, about 5 mg, about 7.5 mg or about 10 mg THC or a salt thereof and
about 250 mg, about 500 mg, about 750 mg or about 1000 mg PEA or a salt thereof. Each
possibility represents a separate embodiment of the present invention.

[0057] In certain embodiments, the pharmaceutical composition is formulated for systemic
administration. In certain embodiments, the pharmaceutical composition is formulated for oral,
oral mucosal, nasal, sublingual, inhalational, topical, rectal, vaginal, parenteral, intravenous,
intramuscular, or subcutaneous administration. In certain embodiments, the pharmaceutical
composition is formulated for oral, oral mucosal, nasal, or sublingual administration. Each
possibility represents a separate embodiment of the present invention. In certain
embodiments, the pharmaceutical composition is formulated for oral administration. In certain
embodiments, the pharmaceutical composition is formulated for oral mucosal administration. In
certain embodiments, the pharmaceutical composition is formulated for nasal administration. In
certain embodiments, the pharmaceutical composition is formulated for sublingual
administration.

[0058] Techniques for formulation and administration of drugs are well known in the art, and
may be found, e.g. in "Remington’'s Pharmaceutical Sciences," Mack Publishing Co., Easton,
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Pa. Pharmaceutical compositions of the present invention may be manufactured by processes
well known in the art, e.g., by means of conventional mixing, dissolving, granulating, dragee-
making, levigating, emulsifying, encapsulating, entrapping, or lyophilizing processes.

[0059] For oral administration, the pharmaceutical composition can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well known in the
art. Such carriers enable the pharmaceutical composition to be formulated as tablets, pills,
dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like, for oral ingestion
by a patient. Pharmacological preparations for oral use can be made using a solid excipient,
optionally grinding the resulting mixture, and processing the mixture of granules, after adding
suitable auxiliaries as desired, to obtain tablets or dragee cores. Suitable excipients are, in
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch,
gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, and sodium
carbomethylcellulose; and/or physiologically acceptable polymers such as polyvinylpyrrolidone
(PVP). If desired, disintegrating agents, such as cross-linked polyvinyl pyrrolidone, agar, or
alginic acid or a salt thereof, such as sodium alginate, may be added.

[0060] The term "oral administration” refers to any method of administration in which an active
agent can be administered by swallowing, chewing, sucking, or drinking an oral dosage form.
Examples of solid dosage forms include conventional tablets, multi-layer tablets, capsules,
caplets, etc., which do not substantially release the drug in the mouth or in the oral cavity.

[0061] Dragee cores are provided with suitable coatings. For this purpose, concentrated sugar
solutions may be used which may optionally contain gum arabic, talc, polyvinyl pyrrolidone,
carbopol gel, polyethylene glycol, titanium dioxide, lacquer solutions, and suitable organic
solvents or solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee
coatings for identification or to characterize different combinations of active compound doses.

[0062] Pharmaceutical compositions that can be used orally include stiff or soft, sealed
capsules made of gelatin and a plasticizer, such as glycerol or sorbitol. The capsules may
contain the active ingredients in admixture with filler such as lactose, binders such as starches,
lubricants such as talc or magnesium stearate, and, optionally, stabilizers. In soft capsules, the
active ingredients may be dissolved or suspended in suitable liquids, such as fatty oils, liquid
paraffin, or liquid polyethylene glycols. In addition, stabilizers may be added. All formulations
for oral administration should be in dosages suitable for the chosen route of administration. For
buccal and sublingual administration, the compositions may take the form of tablets or
lozenges formulated in conventional manner or in adhesive carriers. Alternatively, the active
ingredient may be in powder form for constitution with a suitable vehicle, e.g., a sterile,
pyrogen-free, water-based solution, before use.

[0063] Pharmaceutical compositions suitable for use in the context of the present invention
include compositions wherein the active ingredients are contained in an amount effective to
achieve the intended purpose. More specifically, a "therapeutically effective amount” means an
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amount of active ingredients effective to prevent, alleviate, or ameliorate symptoms or side
effects of a disease or disorder, or prolong the survival of the subject being treated.
Determination of a therapeutically effective amount is well within the capability of those skilled
in the art, especially in light of the detailed disclosure provided herein. More specifically, a
"therapeutically effective amount of a mixture” means an amount of at least two active
ingredients, wherein each one of the active ingredients independently may not be in a
therapeutically effective amount or wherein both of the active ingredients may not be in a
therapeutically effective amount, the mixture is nevertheless effective to prevent, alleviate, or
ameliorate symptoms or side effects of a disease or disorder, or prolong the survival of the
subject being treated. The term "mixture” as used herein refers to a non-covalent combination
of two molecules.

[0064] For any preparation used in the methods of the invention, the dosage or the
therapeutically effective amount can be estimated initially from in vitro, in vivo and cell culture
assays. For example, a dose can be formulated in animal models to achieve a desired
concentration or titer. Such information can be used to more accurately determine useful
doses in humans. The dosage of each compound of the claimed combinations depends on
several factors, including: the administration method, the disease to be treated, the severity of
the disease, whether the disease is to be treated or prevented, and the age, weight, and health
of the person to be treated. Additionally, pharmacogenomic (the effect of genotype on the
pharmacokinetic, pharmacodynamic or efficacy profile of a therapeutic) information about a
particular patient may affect dosage used. Continuous daily dosing may not be required; a
therapeutic regimen may require cycles, during which time a drug is not administered, or
therapy may be provided on an as-needed basis during periods of acute disease worsening.
Dosage escalation may or may not be required; a therapeutic regimen may require reduction
in medication dosage. Toxicity and therapeutic efficacy of the active ingredients described
herein can be determined by standard pharmaceutical procedures in vitro, in cell cultures or
experimental animals. The data obtained from these in vitro and cell culture assays and animal
studies can be used in formulating a range of dosage for use in human. The dosage may vary
depending upon the dosage form employed and the route of administration utilized. The exact
formulation, route of administration, and dosage can be chosen by the individual physician in
view of the patient's condition (See, e.g., Fingl, E. et al. (1975), "The Pharmacological Basis of
Therapeutics,” Ch. 1, p. 1). Depending on the severity and responsiveness of the condition to
be treated, dosing can be of a single or a plurality of administrations, with course of treatment
lasting from several days to several weeks, or until cure is effected or diminution of the disease
state is achieved.

[0065] The present invention further provides, in another aspect, a dosage unit comprising or
consisting of the pharmaceutical composition for use as described above.

[0066] In certain embodiments, the dosage unit comprises the pharmaceutical composition for
use as described above. In certain embodiments, the dosage unit consisting of the
pharmaceutical composition for use as described above. In certain embodiments, the dosage
unit is formulated as a gel, a powder or a spray. In certain embodiments, the dosage unit is
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formulated as a gel. In certain embodiments, the dosage unit is formulated as a powder. In
certain embodiments, the dosage unit is formulated as a spray.

[0067] The term "treating” as used herein, includes, but is not limited to, any one or more of
the following: abrogating, ameliorating, inhibiting, attenuating, blocking, suppressing, reducing,
delaying, halting, alleviating or preventing one or more symptoms or side effects of the
diseases or conditions of the invention.

[0068] The term "acute" refers to a condition with a relatively short, severe course.

[0069] The term "chronic" as used herein means that the length of time of the diseases or
conditions of the invention can be weeks, months, or possibly years. The intensity of the
diseases or conditions can differentiate according to various conditions such as patient age,
temperature, season, type of disease, etc.

[0070] In certain embodiments, the therapeutic potency of the pharmaceutical composition is
increased compared to the same pharmaceutical composition without the N- acylethanolamine.
In certain embodiments, the required therapeutic dosage of the cannabinoid in the
pharmaceutical composition is decreased compared to the required therapeutic dosage of the
cannabinoid in a similar pharmaceutical composition without the N- acylethanolamine. At least
one of the side-effects of the cannabinoid in the pharmaceutical composition is reduced by the
use of the pharmaceutical composition compared to the same side-effect while using a similar
pharmaceutical composition without the N-acylethanolamine. In certain embodiments, the
therapeutic window of the cannabinoid in the pharmaceutical composition is expended
compared to the therapeutic window of the cannabinoid in a similar pharmaceutical
composition without the N-acylethanolamine.

[0071] In certain embodiments, the N-acylethanolamine increases the therapeutic potency of
the cannabinoid compared to the same pharmaceutical composition without the N-
acylethanolamine. In certain embodiments, the N-acylethanolamine decreases the required
therapeutic dosage of the cannabinoid compared to the same pharmaceutical composition
without the N-acylethanolamine. The N-acylethanolamine reduces at least one of the side-
effects of the cannabinoid compared to the same pharmaceutical composition without the N-
acylethanolamine. In certain embodiments, the N- acylethanolamine expends the therapeutic
window of the cannabinoid compared to the same pharmaceutical composition without the N-
acylethanolamine. In certain embodiments, the PEA or salt thereof increases the therapeutic
potency of the THC or salt thereof compared to the same pharmaceutical composition without
the PEA or salt thereof. In certain embodiments, the PEA or salt thereof decreases the
required therapeutic dosage of the THC or salt thereof compared to the same pharmaceutical
composition without the PEA or salt thereof. The PEA or salt thereof reduces at least one of the
side- effects of the THC or salt thereof compared to the same pharmaceutical composition
without the PEA or salt thereof. In certain embodiments, the PEA or salt thereof expends the
therapeutic window of the THC or salt thereof compared to the same pharmaceutical
composition without the PEA or salt thereof.
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[0072] The phrase "N-acylethanolamine increases the therapeutic potency of the cannabinoid”
as used herein refers to the significantly improved therapeutic effect of the cannabinoid when
administered with an N-acylethanolamine, compared to the therapeutic effect of the
cannabinoid when administered without the N-acylethanolamine.

[0073] The phrase "N-acylethanolamine decreases the required therapeutic dosage of the
cannabinoid" as used herein refers to the significantly lower dosage required to achieve a
certain therapeutic effect of the cannabinoid when administered with an N-acylethanolamine,
compared to the N-acylethanolamine dosage required to achieve the same therapeutic effect
when the cannabinoid is administered without the N-acylethanolamine.

[0074] The phrase "N-acylethanolamine reduces at least one of the side effects of the
cannabinoid" as used herein refers to the significantly lower severity of at least one of the side
effects of the cannabinoid when the cannabinoid is administered with an N- acylethanolamine,
compared to the severity of the same side effect when the cannabinoid is administered without
the N-acylethanolamine.

[0075] The phrase "N-acylethanolamine prolongs the therapeutic window of the cannabinoid”
as used herein refers to the significantly longer period in which the cannabinoid has a
therapeutic effect when administered with an N-acylethanolamine, compared to the period in
which the cannabinoid has a therapeutic effect when administered without the N-
acylethanolamine.

[0076] The present invention provides a pharmaceutical composition or a dosage unit as
described above for use in a method for preventing or treating at least one side-effect
associated with cannabinoid consumption.

[0077] In certain embodiments, the pharmaceutical composition or a dosage unit as described
above for use in a method for preventing or treating at least one side-effect associated with
cannabinoid consumption comprises the cannabinoid and the N-acylethanolamine in a molar
ratio between about 1:0.2 to about 1:5.

[0078] The primary effects of cannabis are caused by the chemical compounds in the plant,
including cannabinoids, such as tetrahydrocannabinol (THC). Cannabis has psychological and
physiological effects on the human body. Cannabinoid consumption may lead to short and/or
long-term effects. Short-term effects, generally ranging from 10 minutes to 8 hours, include,
but are not limited to, psychoactive effects (known as a "high"), and somatic effects, such as
increased heart rate, dry mouth, congestion of the conjunctival blood vessels (reddening of the
eyes), reduction in intra-ocular pressure, muscle relaxation and a sensation of cold or hot
hands and feet. Long-term effects include, but are not limited to, risk of irreversible cognitive
impairment, anxiety, schizophrenia, and depression. Cannabis "use disorder" is defined as a
medical diagnosis in the fifth revision of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5).
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[0079] In certain embodiments, the side-effect is increased appetite. In certain embodiments,
the side-effect is body-weight gain. In certain embodiments, the side-effect is increased
appetite and body-weight gain. In certain embodiments, the side-effect is confusion. In certain
embodiments, the side-effect is disorientation. In certain embodiments, the side-effect is
confusion and disorientation. In certain embodiments, the side-effect is anxiety.

[0080] The present invention provides a method for preventing or treating at least one side-
effect associated with cannabinoid consumption in a human subject in need thereof, the
method comprising the step of administering to the subject a therapeutically-effective amount
of a combination of a pharmaceutical composition comprising at least one cannabinoid or a salt
thereof and a pharmaceutical composition comprising at least one N-acylethanolamine or a
salt thereof, thereby preventing or treating the at least one side-effect.

[0081] The present invention provides a method for preventing or treating at least one side-
effect associated with cannabinoid consumption in a human subject in need thereof, the
method comprising the step of administering to the subject a therapeutically-effective amount
of a combination of a pharmaceutical composition comprising at least one cannabinoid or a salt
thereof and a pharmaceutical composition comprising at least one N-acylethanolamine or a
salt thereof, wherein the molar ratio between the administered cannabinoid and N-
acylethanolamine is between about 1:0.2 to about 1:2000, thereby preventing or treating the at
least one side-effect.

[0082] The -cannabinoid and the N- acylethanolamine are comprised in the same
pharmaceutical composition.

[0083] In certain embodiments of the methods described above, the administration of the
cannabinoid and the N-acylethanolamine is repeated. In certain embodiments of the methods
described above, the administration of the cannabinoid and the N-acylethanolamine is
repeated three times a day. In certain embodiments of the methods described above, the
administration of the cannabinoid and the N-acylethanolamine is repeated twice a day. In
certain embodiments of the methods described above, the administration of the cannabinoid
and the N-acylethanolamine is repeated once a day. In certain embodiments of the methods
described above, the administration of the cannabinoid and the N-acylethanolamine is
repeated once every two days. In certain embodiments of the methods described above, the
administration of the cannabinoid and the N-acylethanolamine is repeated once every three
days.

[0084] The term "about" as used herein in relation to a value, a plurality of values or a range of
values defined by a lowest and highest values means a value which is 10% lower and/or higher
than the corresponding value, plurality of values or range of values. For example, the phrase
"about 1" means "0.9 to 1.1", the phrase "about 1 or 2" means "0.9 to 1.1 or 1.8 to 2.2", and
the phrase "about 1 to about 2" means "0.9 to 2.2".

[0085] While the present invention has been described with reference to certain embodiments,
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it will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted without departing from the scope of the present invention. In
addition, many modifications may be made to adapt a particular situation or material to the
teachings of the present invention without departing from its scope. Therefore, it is intended
that the present invention not be limited to the particular embodiment disclosed, but that the
present invention will include all embodiments falling within the scope of the appended claims.

[0086] The following examples are presented in order to more fully illustrate some
embodiments of the invention. They should, in no way be construed, however, as limiting the
broad scope of the invention.

EXAMPLES

Materials and Methods

[0087] THC formulation for 50 and 12.5 mg/kg dose levels - THC arrived at a 16.7%
(Dronabinol) concentration in sesame oil. THC was diluted in a 1:1:18 ratio of ethanol:
cremophor: saline mixture. In order to achieve a 5 mg/ml concentration at 100% dose, 200 pl
were mixed with 325 pl ethanol, with 325 ul cremophor and diluted in 5850 pl saline. The same
mixture was diluted x4 with 1.3 ml ethanol, 1.3 ml cremophor and 23.4 ml saline in order to
achieve 1.25 mg/ml concentration. The formulations were prepared twice, once for the open
field test and again for the tail pinch test.

[0088] PEA formulation for 25 mg/kg dose level - PEA was prepared at a 5 mg/mi
concentration by dissolving 30 mg PEA in 6 ml of ethanol:cremophor:saline mixture ata 1:1:18
ratio. To prepare 2.5 mg/ml PEA, 4 ml from the previous mixture were diluted with 4 ml of
ethanol: cremophor: saline mixture at a 1:1:18 ratio. The formulations were prepared twice,
once for the open field test and again for the tail pinch test.

[0089] Animals - Mice, strain ICR, male, 8 weeks of age at study initiation. The average
animal body weight at study initiation was in the range of 31.97 + 1.61 g. The minimum and
maximum weight in each group did not exceed + 20 % of group mean weight. Animals were
randomly allocated to individual cages on the day of reception. Animals were acclimated for
seven to nine days.

Table 1 - Group allocation

Group |Testitem (mg/kg) N Dose Volume (ml/kg)
1™ Vehicle 6 10
2M THC (50) 5
3M THC (12.5) 6
6

aM PEA (25) + THC (50)
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Group |Testitem (mg/kg) N Dose Volume (ml/kg)
5M PEA (25) + THC (12.5)

»

[0090] Test item was administered IP at a dose volume of 10 ml/kg according to the doses in
Table 1. Dosing was performed 15 minutes before each of the behavioral tests.
Table 2 - Equivalent Murine/Human dosages

Group Test item (mg/kg) { Murine dose { Human dose { Drug molar ratio
2M THC 50 mg/kg -
3M THC 12.5 mg/kg -
4M THC 50 mg/kg 2

PEA 25 mg/kg 1
5M THC 12.5 mg/kg 1
PEA 25 mg/kg 2
THX-TP-05 THC 5 mg 1
PEA 518 mg 100
THX-TP-10 THC 10 mg 1
PEA 518 mg 50
*The M.W of THC is 314.469 g/mol, and the M.W of PEA is 299.50 g/mol.

[0091] Open Field (OF) tests were performed as follows - Fifteen minutes after test
item/vehicle administration, mice were placed at the center of an open field box (43x43x40 cm)
between 9AM and 5PM. On each side of the open field box, two frames placed at 2 and 5 cm
height with 16 photocell beams per side ensure movement detection. The computer defined
grid lines that divided the open field into two compartments: margin and center. Several
variables were recorded during a 15 minute session of spontaneous activity including: time
spent moving, traveled distance, time spent and number of visits to the central compartment.

[0092] Tail pinch tests were performed as follows, according to the modified Haffner's
method (as depicted in Takagi et al., Jpn. J. Pharmacol., 1966, 16, Pages 287-294) - Mice
were pretested by pinching their tail base with an artery clip (1.5 mm width, constant force),
and only the mice that show a nociceptive response such as biting the clip or vocalizing within
2 sec were used for experiments. VWWhen the mice did not show the above-mentioned behaviors
up to 6 sec after pinching, the antinociceptive effect was regarded as positive. To prevent
tissue damage, the pressure stimuli was not applied for more than 10 sec. After drug
treatments, the nociceptive response in the tail-pinch test was measured at varying intervals.

[0093] Statistical analysis - Numerical results were given as means + standard error of the
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mean. The results were subjected either to a T-test or to two-way ANOVA, followed by
Bonferroni post-hoc contrast analysis between the groups where applicable. A probability of
less than 5% (p < 0.05) was regarded as significant.

Example 1. Body weight gain.

[0094] Body weight (BW) gain was observed in all groups throughout the study. BW gain was
significantly reduced (p<0.01) in group 4M and increased (p<0.05) in group 3M compared to
group 1M. Group averages as BW (xSEM) percentage change from arrival throughout the
study are presented in Figure 1.

[0095] The data presented in Figures 1A and IB demonstrates the characteristic weight gain
commonly associated with cannabinoid uptake (2M and 3M vs. 1M, respectively), and the
prevention or reduction of this adverse side-effect upon co-administration of N-
acylethanolamines (4M and 3M vs. 5M, respectively).

Example 2. Animal velocity.

[0096] Average animal velocity, associated in mice with uncontrolled movement was calculated
by dividing the total distance traveled (cm) by each animal by the total moving time (sec)
during a 15 minute session in an open field test. THC at 50mg/kg significantly increased the
velocity compared to control (2M vs. 1M) while THC at 12.5 mg/kg (3M) had no effect. PEA in
combination with THC at 50 mg/kg (4M) had only moderately affected velocity (4M), while PEA
in combination with THC at 12.5 mg/kg (5M) significantly reduced the velocity. Of particular
interest, only group 2M, but not group 4M, demonstrated a significant increased level of
uncontrolled movement. Of another particular interest, only group 5M, but not group 3M,
demonstrated a significant reduced level of uncontrolled movement. Together, the data
presented in Figure 2 demonstrates that co-administration of N-acylethanolamines, in addition
to cannabinoid uptake, is able to significantly prevent or reduce uncontrolled movement in
mice. This ability is equivalent to preventing or minimizing adverse side-effects in human
commonly associated with cannabinoid uptake, such as confusion and/or disorientation (Metrik
J. etal, J. Cogn. Psychother.,, 2011, pages 1-18).

Example 3. Time spent in the center of an arena.

[0097] Total time spent in the center of an arena, which is a measure of anxiety, was evaluated
during a 15 minute session in the open field test. THC at 50mg/kg (2M) had decreased the
time spent in the center, while PEA combined with THC at 50mg/kg (4M) had increased the
time spent in the center. The data presented in Figure 3 demonstrates that co-administration
of N- acylethanolamines, in addition to cannabinoid uptake, is able to prevent or reduce
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anxiety, another adverse side-effect in human commonly associated with cannabinoid uptake.

Example 4. Tail Pinch test.

[0098] The tail pinch test was performed 15 minutes after the administration of the indicated
test item. Pressure was applied to the base of the tail for no more than 10 seconds. The
latency to respond in the high dose THC treated group (2M) was higher compared to the
control as can be seen in Figure 4A. Addition of PEA to the high dose THC further significantly
enhanced the latency time of the high dose THC (4M). Of particular interest, at 15' post
administration only group 4M exhibited an analgesic effect, which attests to the potential of the
combination of N-acylethanolamines and cannabinoids in achieving an almost immediate
analgesic effect. As depicted in Figure 4A, the combination of N-acylethanolamines and
cannabinoids is particularly potent 45' post administration. Thus, the combination of N-
acylethanolamines and cannabinoids is both fast-acting and highly-potent in preventing or
minimizing pain.

[0099] The latency to respond in the low dose THC treated group (3M) was higher compared
to the control as can be seen in Figure 4B. Addition of PEA to the low dose THC further
significantly enhanced the latency time of the low dose THC (5M). Of particular interest, at 15'
post administration both groups 3M and 5M exhibited an analgesic effect. As depicted in
Figure 4B, the combination of N-acylethanolamines and cannabinoids is particularly potent 45’
and 90' post administration. Thus, the combination of N-acylethanolamines and cannabinoids
is fast-acting, highly-potent and long-lasting in preventing or minimizing pain. The data
presented in Figure 4B is particularly surprising since the minimal effective dose of THC as an
analgesic is widely considered to be 20 mg/kg (Buxbaum DM., Psychopharmacologia, 1972,
Vol. 25(3), pages 275-280). Therefore, groups 3M and 5M, both relating to the administration
of 12.5 mg/kg THC, which is considered a sub-therapeutic dose, were not expected to provide
any measurable analgesic effect.

Example 5. Phase lla, randomized, double-blind, parallel-group, placebo controlled
study.

[0100] Study groups - THX-TP-2.5-10 (A capsule of 2.5-10 mg Dronabinol® and 2 capsules of
259 mg PEA). For example, THX-TP-05 (A capsule of 5 mg Dronabinol® and 2 capsules of 259

mg PEA) and THX-TP-10 (A capsule of 10 mg Dronabinol® and 2 capsules of 259 mg PEA).
Control group - Placebo.

[0101] Overall Study Design: A multicenter, randomized, double-blind, parallel-group,
placebo-controlled study designed to evaluate the tolerability, safety and efficacy of once daily
oral THX-TS in treating adults with moderate to severe Tourette syndrome according to DSM-V
criteria. The dosage is titrated up to the target dosage and the same dosing schedule is used
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to reduce medication at the end of the treatment period. The study is comprised of two main
phases: a treatment phase and a follow-up phase. Eligible consenting subjects are randomized
in a double-blind fashionin a 1: 1 : 1 ratio to receive study treatment (TRX-TS-05 or THX-TS-
10) or placebo (Control). Treatment Phase (6-10 weeks): Subjects receive once a day
treatment for 6-10 weeks. Visits during the treatment phase commence on Day 0 with a total of
5 visits. The final double blind treatment visit occurs on TP5, about 6-10 weeks after baseline
visit. Follow-Up Phase (4 weeks): Subjects after completing the treatment phase continue into
the Follow-Up phase, returning for study visits after study medication is gradually stopped. The
first follow up visit (FU1) occurs within 2 days after the study medication is gradually stopped
by down titration followed by a termination visit up to 4 weeks after study medication complete
withdrawal.

[0102] Baseline visit: Assessments at Baseline include: Vital signs (temperature, pulse, blood
pressure); Laboratory testing (Blood and urine tests of dronabinol and its metabolites to
exclude additional cannabis use and to control compliance); Assessment of physiological
symptoms (motor and vocal tics); Assessment of cognitive functions; Adverse events (AEs) and
Concomitant medications; Subjects who meet all eligibility criteria, as per data gathered from
Screening and Baseline visits, are randomized. All patients who fail to meet eligibility criteria at
Baseline are considered screen failures and are exited the study without further evaluation.

[0103] Randomization: After subject is reviewed by the Principal Investigator to confirm the
patient's eligibility for the trial the patient is randomized. Randomization is performed by the
Principal Investigator. Both the Principal Investigator and the subject remain blinded to the
study treatment. Treatment Phase: The initial treatment is administered within 1 day after
Randomization. Patients receive study treatment throughout the Treatment Phase. During
Treatment Phase, several assessments are performed, including but not limited to Physical
examination; Vital signs (temperature, pulse, blood pressure); Laboratory tests of serum
chemistry, liver and renal function tests, hematology, serum pregnancy test; Laboratory testing
(Blood and urine tests of dronabinol and its metabolites to exclude additional cannabis use and
to control compliance); Assessment of physiological symptoms (motor and vocal tics);
Assessment of cognitive functions; Adverse events (AEs) and concomitant medications;

[0104] End of Treatment Phase: Once the 6-10 weeks of treatment are completed and the
study medication withdrawal, the subject completes participation in this phase and moves into
the follow up phase. At the last visit, (TP5), the subject undergoes all TP assessments, as
described above. Follow Up phase: All subjects who complete the Treatment Phase,
complete the TP5 assessments and enter follow up phase. In the Follow Up phase, subjects
return for 2 follow up assessments, one within 2 days of drugs withdrawal. At these visits, the
following assessments are performed: Vital signs (heart rate, temperature, blood pressure);
Adverse event inventory and update of concomitant medications and therapies. The primary
objective of the study is to evaluate the clinical benefit of once-daily application of THX-TS in
reducing total tic severity in adults with Tourette's Syndrome compared to placebo at up to 10
weeks following baseline visit. Additional objectives are to demonstrate safety and tolerability of
THX-TS (study drug) compared to placebo (Control). Patients are randomized to treatment
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with either study combination drug or placebo based on 1:1:1 assignment ratio.

[0105] Inclusion Criteria: To be eligible for the study, subjects must fulfill all of the following
criteria at Screening and Baseline, as applicable: (1) Males or females between 6 and 65 years
of age (inclusive) with a diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-V) diagnosis of Tourette syndrome or chronic motor tic disorder; (2) Subjects must sign
an informed consent that complies with International Conference on Harmonization (ICH)
guidelines and applicable local regulatory requirements prior to undergoing any study- related
procedures; (3) Have at least moderate tic severity; or (4) Yale Global Tic Severity Scale Score
(YGTSS) >20 with TS diagnosis or >14 for a Chronic Tic disorder ; (5) Subjects with comorbid
conditions: a mild degree of Oppositional defiant disorder (ODD) or Attention Deficit
Hyperactivity Disorder (ADHD) and mild to moderate degree of Obsessive Compulsive
Disorder (OCD); (6) Patient is in good general health, as indicated by medical and major
psychiatric disorders history and physical examination. (7) Subjects must agree to avoid
alcohol and substance abuse (e.g. amphetamines, barbiturates, benzodiazepine,
phencyclidine, cocaine, or opiates); (8) Women of childbearing potential must have a negative
serum pregnancy test and will use at least one reliable form of birth control (e.g. oral
contraceptive for at least 3 months prior to screening or an intrauterine device or a
combination of condom and spermicide) throughout the study; (9) Subjects must agree to
comply with drug application regimen,;

[0106] Exclusion Criteria: Patients meeting any of the following criteria will be excluded from
the study at Screening and Baseline, as applicable: (1) Subjects with an active, clinically
significant unstable medical condition within 1 month prior to screening; (2) Patient with a
progressive or degenerative neurological disorder and major psychiatrics disorder that
preclude the patients from participating in the study other than TS, ADHD, ODD, OCD, or a
structural disorder of the brain; (3) Subjects with a known allergy, hypersensitivity, or
intolerance to cannabis, cannabinoids, fish oil, sesame oil, canola oil or any of the drugs
compounds; (4) Subjects that have initiated Comprehensive Behavioral Intervention for Tics
(CBIT) during the screening period or at baseline or plan to initiate CBIT during the study; (5)
Patient is currently being treated with deep brain stimulation for control of tics; (6) Subjects that
have received an investigational drug or device trial within 30 days before screening or plan to
use an investigational drug (other than THX-TS-05 and THX-TS-10) during the study; (7) Any
condition, which in the opinion of the Investigator, would interfere with the evaluation of the
study product or poses a health risk to the subject.

[0107] Dose, Route & Dosage Form: All dosages of THX-TS (such as THX-TP-05, THX-TP-
10) or placebo should be orally administered at least once a day, for example twice a day or
trice a day, until study completion; The dosage will be titrated to a target dosage of dronabinol.
Starting at 2.5 mg per day, the dose will be increased by increments of 2.5 mg per day until the
desired dose is achieved; PEA dosage is constant throughout the treatment phase (518
mg/day); If a subject could not tolerate the maximum dose, an adjustment could be made by
decreasing study medication, until a tolerated dose is achieved; Subjects assigned to the
placebo group will receive identical placebo throughout the study in a similar fashion; Patients
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will be instructed to take the medication once a day in the morning together with breakfast.

Outcome Measures

[0108] Primary Efficacy Endpoint: The primary efficacy endpoint is the change from baseline
to end of treatment phase in the Yale Global Tic Severity Scale (YGTSS).

[0109] Secondary Efficacy Endpoints: The secondary efficacy endpoints are the following:
Change from baseline to end of treatment phase in Clinician Global Impression Scale (CGIS);
Change from baseline to end of treatment phase in Gilles de la Tourette syndrome- quality of
life scale (GTS-QOL); Change from baseline to end of treatment phase in Tourette Syndrome
Symptom List (TSSL); Change from baseline to end of treatment phase in Yale-Brown
Obsessive Compulsive scale (Y-BOCS); Change from baseline to end of treatment phase in
ADHD Rating Scale-IV (ADHD-RS); Change from baseline to end of treatment phase in
Hamilton Anxiety Rating Scale (HAM- A); Proportion of patients with a negative outcome
related to Tourette syndrome, defined by any of the following events during the treatment
phase: worsening of tic severity and/or in comorbid conditions, early discontinuation from study
due inadequate effect or adverse events.

[0110] Tolerability Endpoints: The tolerability measures are as follows: Proportion of patients
who discontinued early from the study; Proportion of patients who discontinued study treatment
early due to adverse experiences; Proportion of patients who withdrew from the study; Time to
early study discontinuation; Time to early study treatment discontinuation due to adverse
events; and Time to withdrawal from the study.

[0111] Safety Endpoints: The safety endpoints are the following: Frequency and type of AEs;
Intensity of AEs; Frequency and type of related AEs; Frequency and type of SAEs; Change
From Baseline in Suicidal Ideation Intensity Total Score Based on Columbia- Suicide Severity
Rating Scale (C-SSRS); Assessment of Cognitive Function: German Version of Auditory Verbal
Learning Test (VLMT); Benton Visual Retention Test (BVRT); Divided Attention (TAP); Multiple
Choice Vocabulary Test (NWT-B).
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PATENTKRAV

1. Farmaceutisk sammensatning til anvendelse i en fremgangsmade til forebyggelse eller
behandling af mindst én bivirkning forbundet med indtagelse af tetrahydrocannabinol, hvor
bivirkningen vealges blandt eget appetit og/eller oget kropsvegt, forvirring og/eller
desorientering eller angst, hvor sammensatningen omfatter en terapeutisk virksom mangde af
en blanding af mindst €t cannabinoid, hvor det mindst ene cannabinoid er tetrahydrocannabinol
(THC) eller et salt deraf, og mindst ét N-acylethanolamin eller et salt deraf, hvor det mindst ene
N-acylethanolamin er N-palmitoylethanolamin (PEA) eller et salt deraf, hvor molforholdet

mellem cannabinoid og N-acylethanolamin er mellem ca. 1:0,2 til ca. 1:2000.

2. Farmaceutisk sammensetning til anvendelse ifelge krav 1, hvor molforholdet mellem
cannabinoid og N-acylethanolamin er

(a) mellem ca. 1:0,2 til ca. 1:5;

(b) mellem ca. 1:0,5 til ca. 1:2;

(c) mellem ca. 1:15 til ca. 1:1800;

(d) mellem ca. 1:25 til ca. 1:450; eller

(e) mellem ca. 1:50 til ca. 1:100.

3. Farmaceutisk sammensatning til anvendelse ifelge krav 1 eller 2 og omfattende
(a) ca. 0,5-10 mg cannabinoid eller et salt deraf;
(b) ca. 1 mg cannabinoid eller et salt deraf;
(c) ca. 2,5 mg cannabinoid eller et salt deraf;
(d) ca. 5 mg cannabinoid eller et salt deraf;
(e) ca. 7,5 mg cannabinoid eller et salt deraf eller

(f) ca. 10 mg cannabinoid eller et salt deraf.

4. Farmaceutisk sammensatning til anvendelse ifelge krav 1 eller 2 og omfattende
(a) ca. 200- 1800 mg N-acylethanolamin eller et salt deraf;
(b) ca. 250 mg N-acylethanolamin eller et salt deraf;
(c) ca. 500 mg N-acylethanolamin eller et salt deraf;
(d) ca. 750 mg N-acylethanolamin eller et salt deraf;
(e) ca. 1000 mg N-acylethanolamin eller et salt deraf; eller
(f) ca. 1500 mg N-acylethanolamin eller et salt deraf.
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5. Farmaceutisk sammensatning til anvendelse ifelge krav 1, hvor blandingen omfatter ca.

0,5-10 mg THC eller et salt deraf og ca. 200-1800 mg PEA eller et salt deraf.

6. Farmaceutisk sammensatning til anvendelse ifelge krav 1, hvor blandingen omfatter ca.

2,5-10 mg THC eller et salt deraf og ca. 250-1000 mg PEA eller et salt deraf.

7. Farmaceutisk sammensatning til anvendelse ifelge krav 1, hvor blandingen omfatter ca.
2,5 mg, ca. 5 mg, ca. 7,5 mg eller ca. 10 mg THC eller et salt deraf og ca. 250 mg, ca. 500 mg,
ca. 750 mg eller ca. 1000 mg PEA eller et salt deraf.

8. Farmaceutisk sammensatning til anvendelse ifelge et af kravene 1 til 7, hvor den

farmaceutiske sammensatning formuleres til systemisk administration.

9. Farmaceutisk sammensatning til anvendelse ifelge krav 8, hvor den farmaceutiske
sammensa&tning formuleres til oral, oral mucosal, nasal, sublingual, inhalationsadministration,

topisk, rektal, vaginal, parenteral, intravengs, intramuskuler eller subkutan administration.

10.  Doseringsenhed, der omfatter eller bestar af den farmaceutiske sammensatning til

anvendelse ifolge et af kravene 1 til 9.

11. Sammensatning til anvendelse ifolge et hvilket som helst af kravene 1 til 9, hvor

administrationen af cannabinoid og N-acylethanolamin gentages.
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