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USING PALMITOYLETHANOLAMIDE IN COMBINATION WITH OPIOIDS

This application claims priority from Italian Application No. MI2014A000876 filed
on 14 May 2014, the contents of which are to be taken as incorporated herein by this
reference.

This invention relates to a charmaceutical
composition for human or animal use c¢ontalining N-

palmitoylethanolamide as an analgesic in combination
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Opicids are substances active on the opioid receptor

r

and having an analgesic action. They include Dboth

{alsc called opiates, since derived ZIrom oplum), and

[

natural alka
from Papaver somniferum, 1s the therapeutic ftreatment of

cheoice for the control of mnoderate and severe pain.

Despite the power and efficacy of mwmorphine, the
application of the substance in the continucus therapy
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tolerance to the analgesic effect. The development of
tolerance regquires continucus dose increases to achileve
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Summary of the invention

The inventors of this patent have surprisingly discovered
that PEA has the ability to significantly reduce the activation
of glial cells in the spinal cord and brain in pathologies

characterized by chronic pain.

We then surprisingly discovered that ultra-micronized PEA
is able to intervene in the processes of development of tolerance
due to the prolonged use of opioids, in particular morphine. The
association of PEA to the opioid allows prolonging the efficacy
of the treatment providing a duration of the analgesic effect
that 1is double compared to treatment with the opioid

administered alone.

A desirable outcome of this present invention is thus
palmitoylethanolamide (PEA), alternately in non-micronized
form), 1in micronized form (PEA-m) or in ultra-micronized form
(PEA-um), for use in combination with an opioid in the treatment
of pain conditions, wherein said palmitoylethanolamide is
administered separately, sequentially, or in combination with

said opioid.

According to a first aspect of the present invention there
is provided a method of treatment of humans or animals comprising
administering palmitoylethanolamide in non-micronized form, in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or

mixtures therecof, in delaying the onset of opioid tolerance in
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a human or animal patient undergoing a treatment of pain
conditions, wherein said palmitoylethanclamide is administered
separately, sequentially or in combination with an opioid,
wherein the opiocid 1s selected from Morphine, Heroin,
Etorphine, Hydromorphone, Oxymorphone, Levorphanol, Codeine,

Hydrocodone, Oxycodone, Buprenorphine,Fentanyl and Methadone.

According to a second aspect of the present invention there
is provided a method of treatment of humans or animals comprising
administering palmitoylethanolamide in non-micronized form, in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or
mixtures thereof, in delaying the onset of opioid tolerance in
a human or animal patient undergoing a treatment of pain
conditions, wherein said palmitoylethanolamide is administered
separately, sequentially or in combination with an opioid,
wherein the opioid 1s selected from Morphine, Heroin,
Etorphine, Hydromorphone, Oxymorphone, Levorphanol, Codeine,

Hydrocodone, Oxycodone, Buprenorphine, Fentanyl and Methadone.

According to a third aspect of the present invention there
is provided a method of treatment of humans or animals comprising
administering a pharmaceutical or veterinary composition
comprising palmitoylethanolamide 1in non-micronized form, in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or
mixtures thereof, in delaying the onset of opioid tolerance in
a human or animal patient undergoing a treatment of pain

conditions, and pharmaceutically acceptable excipients, wherein
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said ralmitoylethanolamide is administered separately,
sequentially or in combination with an opioid, wherein the
opioid is selected from Morphine, Heroin, Etorphine,
Hydromorphone, Oxymorphone, Levorphanol, Codeine, Hydrocodone,
Oxycodone, Buprenorphine, Fentanyl and Methadone, wherein said
composition is adapted to an administration route selected from

the oral route, the sublingual route, and the rectal route.

According to a fourth aspect of the present invention there
is provided a use of palmitoylethanolamide in non-micronized
form, in micronized form (PEA-m), in ultra-micronized form (PEA-
um) or mixtures thereof, in the manufacture of a medicament for
delaying the onset of opioid tolerance in a human or animal
patient undergoing a treatment of pain conditions, wherein said
palmitoylethanolamide is administered separately, sequentially,
or in combination with an opioid, wherein the opioid is selected
from Morphine, Heroin, Etorphine, Hydromorphone, Oxymorphone,
Levorphanol, Codeine, Hydrocodone, Oxycodone, Buprenorphine,

Fentanyl and Methadone.

According to a fifth aspect of the present invention there
is provided a use of a pharmaceutical or veterinary composition
comprising palmitoylethanolamide 1in non-micronized form, in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or
mixtures thereof, in the manufacture of a medicament delaying
the onset of opioid tolerance in a human or animal patient

undergoing a treatment of pain conditions, wherein said

43
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palmitoylethanolamide is administered separately, sequentially
or in combination with an opioid, and pharmaceutically
acceptable excipients, wherein the opioid is selected from
Morphine, Heroin, Etorphine, Hydromorphone, Oxymorphone,
Levorphanol, Codeine, Hydrocodone, Oxycodone, Buprenorphine,
Fentanyl and Methadone, wherein said composition is adapted to
an administration route selected from the oral route, the

sublingual route, and the rectal route.

In another embodiment of the present invention, there is
provided palmitoylethanolamide (PEA), alternately in non-
micronized form (non-micronized PEA), 1in micronized form (PEA-
m) or in ultra-micronized form (PEA-um), or a pharmaceutical
composition that includes it, for wuse 1in a patient as an
analgesic in combination with an opioid, wherein said
palmitoylethanolamide retards the development of tolerance to

the opioid in the patient.

Embodiments of the invention are defined by the appended

claims.

Further characteristics and advantages of the process
according to the invention will be evident from the following
description of examples of preferred embodiments, provided in

an indicative and non-limiting way.

4b
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Brief description of the figures

Figure 1 shows a graph relating to a "paw pressure" test on rats

using morphine alone or morphine in combination with PEA.

Detailed description of the invention

The invention relates to palmitoylethanolamide (PEA),
alternatively in non-micronized form (non-micronized PEA), in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or
mixtures thereof, for use in humans or animals in combination
with an opioid in the treatment of pain conditions, wherein said
ralmitoylethanolamide is administered separately, sequentially,

or in combination with said opioid.

In particular, the invention relates to
palmitoylethanolamide (PEA), alternately in non-micronized form
(non-micronized PEA), 1in micronized form (PEA-m), 1in ultra-

micronized form (PEA-um), mixtures

4c



13 May 2015

2015202575

i)

: pharmaceutical composition that inciudes

hera or

o

it, for use in a patient as an analgegic in combination

with an  opiloid, wherein toyviethanolanide
retards the development of tolerance to the opicid in
The patient.

mitoyiethanolanide can

P

described in example no. 25 of patent

n-micronized PEA  can  bhe  obtained by finely
grinding the producht obtained from synthesis; one can

obtailn a product with garticle size betwsen 50,0 and

(Sa]

186000 pm.

PEA-m can be obtained az described in

a, 548,250 BRI and has a particle size of betwesn Z.

10 PEA-um CAan e ob el=tel as dezcribed in pPCT

appilcation no. WO 20311/027273 Al and has =z particle
size c¢f pbetween 0.8 and 6.0 um.

More information on thess forms of PEA are present

in  the patent publications referved to above, whose

15 charachterization of the product

is incorporated herein by referencs.

The opionid 1s selected Ifrom natural alkaloids, also
called oplates oy compounds of synthesls or  semi-
vrithesis,

20 Preferabiv, the opioid is selected from: Morghine,

Heroin, Etorphine, Hydromorphone, Oxymorphone,

o
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Levorphanol,
Nalorphine,

Rutorphanol Nalbuphine Methylinaltrexone
My £ - F ¥

The opicids can be administered in

with the opicid, or if necessary, by carry

pre-treatment start of

opliold.

The range of daily dose of Palmitoylet]

between 3 and 50 mg/kg of

humans by

treatment with

Ccocdeine, Hydrocodone, Oxycodone, Nalmefene,

is morphine.
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Lreatment
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patient weight (preferably 20-

30 mg/kg) preferably divided into two daily treatments
spaced 8-10 hours art The daily treatment with

changes 1n the ge depending on tThe age
the patient and even the severity of

condition being treated. The exact dose

t
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In addition to the compositions described
previcusly, the compounds may also be ZIormulated as
deposit preparatlons. Such long-acting formulations can
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be administered by impl (for example 1in a
subcutaneous, transcutaneous c¢r intramuscular manner) or
by Intramuscular njection, S0, for example, the

compounds according to this invention, can be formulated

with suitable polymeric or hydrophceobic materia

exzmple in the form of an emulsion in a suiltable oil),
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such as, for example, minimally soluble salt.

The formulaztions described above can be preparsd

according to

A e e
LeTnicds,;

described in Remington's Pharmaceutical Sclences

Handbook, Mack Pub. Co., NY,

USA

=
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EXPERIMENTAL PART

With the objective of evaluating the effect of FPEA
on the phenomena of tolerance to opiloids, The
development of tolerance to morphine has been reproduced

in an animal model. Chronic treatment with said cpioid

- 3 ed Iyt 2 at 3t w7 T I,

was c,Lx,Cumual'l_L 101 Oy co—~administration Witn Uuitra-
~ - i} - . (] o - =z b /- . — e -

micronlized A suspendaged in  vehicle {consisting of

the ability of the substance in guestion to delay the
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micronlzed FPEA PEA~um, 30 mg/kg) susy ed 1in the
vehicle as indlcated above. Starting from day 1, and
then 1n the following days, morphlne was administered

threshold was measured before injection of morphine
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he behaviocural assessments we:
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made using the "Paw
Pressure”™ test (Ugo Basile, Paw Pressure Analgesy Meter

"Randar-Sellitto® Rat) evaluating the weight supported by

the animal on the hind leg. The zrats treated with

pain threshold compared to the pretest up to the 5th day
of treatment, when they developed tolerance that did not

.

@
h
'»-+
@]
-+
w
.

allow the detection of further analgesi

P
+
oy
"t
=1
>

In contrast, the group ¢f animals treated wi

um + merphine showed a prolongation of the analgesic

bdee

On the other hand, no significant difference emergesc

I_J
o]
+
=
®
®
()
Hh
P
@]
Q
)
~G
O
iy
ot
g
0]

analgesic effect of tThe morphine

between the LTwo groups.

n conclusion, we surprisingly discovered that
I B I o N N I ™ - Nl A oy 4oy b -
ulitra-micronlzed PEA 13 apble To intervene in the

processes o0f development of tolerance due to the
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model by morphine. The association of PEA to the opioid allows
prolonging the efficacy of the treatment providing a duration
of the analgesic effect that is double compared to treatment
with the opioid administered alone.

Results similar to those obtained 1in experiments with
morphine can be achieved with the principal opioid substances

normally used in therapy, such as those listed above.

A reference herein to a patent document or other matter
which is given as prior art is not to be taken as an admission
that the document or matter was known or that the information
it contains was part of the common general knowledge as at the

priority date of any of the claims.

Where the terms "comprise", "comprises", "comprised" or
"comprising™ are used in this specification (including the
claims) they are to be interpreted as specifying the presence
of the stated features, integers, steps or components, but not
precluding the presence of one or more other features, integers,

steps or components, or group thereof.

11
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of treatment of humans or animals comprising
administering palmitoylethanolamide in non-micronized form, in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or
mixtures thereof, in delaying the onset of opioid tolerance in
a human or animal patient undergoing a treatment of pain
conditions, wherein said palmitoylethanclamide is administered
separately, sequentially or in combination with an opioid,
wherein the opioid 1s selected from Morphine, Heroin,
Etorphine, Hydromorphone, Oxymorphone, Levorphanol, Codeine,

Hydrocodone, Oxycodone, Buprenorphine, Fentanyl and Methadone.

2. The method according to c¢laim 1, wherein said non-
micronized palmitoylethanolamide has a particle size ranging
between 50.0 and 100.0 pm; said micronized palmitoylethanolamide
has a particle size ranging between 2.0 and 10.0 um, and said
ultra-micronized palmitoylethanolamide has a particle size

ranging between 0.8 and 6.0 um.

3. The method according to claim 1 or 2, wherein the opioid

is Morphine.

4. The method according to any one of claims 1 to 3, wherein
the palmitoylethanolamide is administered daily in humans or
animals starting from 1 day before the start of the treatment
with the opioid, or carrying out a 10 days pre-treatment before

the start of treatment with the opioid.
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5. The method according to any one of the claims 1 to 4,
wherein the daily dose range of palmitoylethanolamide ranges
between 3 and 50 mg/Kg weight of the patient, or 20 to 30 mg/Kg

weight of the patient.

6. The method according to claim 5, wherein the
administration of palmitoylethanoclamide is divided into two
daily treatments, preferably mutually spaced apart by 8 to 10

hours.

7. The method according to any one of claims 1 to 6, wherein
the daily treatment with palmitoylethanolamide is maintained

during the entire period of treatment with the opioid.

8. A method of treatment of humans or animals comprising
administering a pharmaceutical or veterinary composition
comprising palmitoylethanolamide 1in non-micronized form, in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or
mixtures thereof, in delaying the onset of opioid tolerance in
a human or animal patient undergoing a treatment of pain
conditions, and pharmaceutically acceptable excipients, wherein
said palmitoylethanoclamide is administered separately,
sequentially or in combination with an opioid, wherein the
opioid is selected from Morphine, Heroin, Etorphine,
Hydromorphone, Oxymorphone, Levorphanol, Codeine, Hydrocodone,

Oxycodone, Buprenorphine, Fentanyl and Methadone, wherein said
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composition is adapted to an administration route selected from

the oral route, the sublingual route, and the rectal route.

9. The method according to claim 8, wherein the composition
is in the pharmaceutical forms of tablets, hard gelatine
capsules, soft gelatine capsules in an oily vehicle, a granulate
for sublingual wuse, an emulsion for oral use, effervescent

tablets, suppositories, or microenemas.

10. Use of palmitoylethanolamide in non-micronized form, in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or
mixtures thereof, 1in the manufacture of a medicament for
delaying the onset of opioid tolerance in a human or animal
patient undergoing a treatment of pain conditions, wherein said
palmitoylethanclamide is administered separately, sequentially,
or in combination with an opioid, wherein the opioid is selected
from Morphine, Herocin, Etorphine, Hydromorphone, Oxymorphone,
Levorphanol, Codeine, Hydrocodone, Oxycodone, Buprenorphine,

Fentanyl and Methadone.

11. The wuse according to c¢laim 10, wherein said non-
micronized palmitoylethanolamide has a particle size ranging
between 50.0 and 100.0 pm; said micronized palmitoylethanolamide
has a particle size ranging between 2.0 and 10.0 um, and said
ultra-micronized palmitoylethanolamide has a particle size

ranging between 0.8 and 6.0 um.
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12. The use according to claim 10 or 11, wherein the opioid

is Morphine.

13. The use according to any one of claims 10 to 12, wherein
the palmitoylethanolamide is administered daily in humans or
animals starting from 1 day before the start of the treatment
with the opioid, or carrying out a 10 days pre-treatment before

the start of treatment with the opioid.

14. The use according to any one of claims 10 to 13, wherein
the daily dose range of palmitoylethanolamide ranges between 3
and 50 mg/Kg weight of the patient, or 20 to 30 mg/Kg weight of

the patient.

15. The use according to claim 14, wherein the administration
of palmitoylethanoclamide is divided into two daily treatments,

preferably mutually spaced apart by 8 to 10 hours.

16. The use according to any one of claims 10 to 15, wherein
the daily treatment with palmitoylethanolamide is maintained

during the entire period of treatment with the opioid.

17. Use of a pharmaceutical or veterinary composition
comprising palmitoylethanolamide 1in non-micronized form, in
micronized form (PEA-m), in ultra-micronized form (PEA-um) or
mixtures thereof, in the manufacture of a medicament delaying
the onset of opioid tolerance in a human or animal patient

undergoing a treatment of pain conditions, wherein said
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palmitoylethanolamide is administered separately, sequentially
or in combination with an opioid, and pharmaceutically
acceptable excipients, wherein the opioid is selected from
Morphine, Heroin, Etorphine, Hydromorphone, Oxymorphone,
Levorphanol, Codeine, Hydrocodone, Oxycodone, Buprenorphine,
Fentanyl and Methadone, wherein said composition is adapted to
an administration route selected from the oral route, the

sublingual route, and the rectal route.

18. The use according to claim 17, wherein the composition
is in the pharmaceutical forms of tablets, hard gelatine
capsules, soft gelatine capsules in an oily vehicle, a granulate
for sublingual use, an emulsion for oral use, effervescent

tablets, suppositories, or microenemas.
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