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PRAMIPEXOLE TRANSDERMAL DELIVERY FOR SEVERE HEADACHES

BACKGROUND

[0001] Cluster headaches are those headaches which recur over a period of
time. Patients inflicted with a cluster headache may experience an episode one to
three times a day during the cluster period which may range from two weeks to three
months. Migraines are chronic neurological disorders causing severe headaches and
nausea. Typical migraines affect one-half of the head and last from about 2 to about
72 hours. Common initial treatment for cluster headaches and migraines consist of
the administration of oral pharmaceutical dosage forms.

[0002] Pramipexole is a non-ergoline dopamine agonist indicated for treating
early-stage Parkinson’s disesase as well as restless legs syndrome. Pramipexole
dihydrochloride is widely prescribed and used as daily doses of solid-oral tablets
available in strengths of 0.125, 0.25, 0.5, 0.75, 1.0, and 1.5 mg.

[0003] Transdermal drug delivery routes are often preferred over other types
of medication delivery, such as oral or topical, due to the controlled release of the
medication into the patient over several hours or days. Transdermal delivery systems,
however, can only be employed with molecules which are small enough and of the
correct lipophilicity to penetrate the skin, as the skin acts as a very effective barrier.
[0004] Pramipexole free base is a small molecule with moderate lipophilicity
(log P of 2.35), and therefore is suitable for transdermal delivery.

[0005] Transdermal pramapexole patches are fairly common as they are used
in the treatment of Parkinson’s disease as well as other disease states including
schizophrenia, restless leg syndrome, tardive dyskinesia and movement disorders,
addictive disorders, sleep disorders, neurological impairment associated with brain
injury, depression, HIV dementia, other dementias, obesity, diabetes, anhedonia,
attention deficit-hyperactivity disorder, tremors, enhancement of female desire, retinal
tissue restoration, neuro-inflammatory disorders, smoking cessation,
neurodegenerative diseases and neuropathic pain.

[0006] The use of the transdermal delivery of pramipexole for the treatment
and prevention of reoccurring migraine and cluster headaches was previously

unknown.
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SUMMARY

[0007] The invention provides for a method for the treatment or prevention of severe
headaches, including migraine headaches, cluster headaches, reoccurring cluster
headaches, chronic cluster headaches, chronic cluster headaches unremitting from the
offset and the like, using a transdermal patch comprising pramipexole. Such patch
may include additional concomitant medicine.

DETAILED DESCRIPTION

[0008] It has now been found that pramipexole transdermal patches may be
used for the treatment and prevention of cluster headaches and migraines. The
transdermal administration of the drug is superior over the oral delivery for the
intended uses as the drug can be given in a slow, controlled release manner and can be
administered once to last for 1 to 7 days. Further, transdermal delivery will be useful
for delivering lower doses of the drug which can decrease the occurrence of the side
effects of pramipexole including orthostatic hypotension. Additionally, a slow,
controlled release of transdermal pramapexole will have the greatest benefit for those
who have experienced their first migraine or cluster headache and are expecting to
have reoccurring headaches.

[0009] The structure/type of transdermal patch is not critical so long as its
components are compatible with the pramipexole compound as well as any additional
active pharmaceutical compounds that may be present. With this proviso in mind,
any type of transdermal patch may be used, including, but not limited to, a single
layer drug in adhesive, multi-layer drug in adhesive, reservoir patch, monolithic
patch, vapor patch or other form of transdermal patches. This invention, while relying
in part on known forms of transdermal patch delivery, is generally independent of the
structural aspects of the patch, in that all transdermal patches can efficiently deliver
the drug at the intended amounts, rates and durations.

[00010] Using conventional transdermal patch technology known in the art of
pharmaceutical sciences, Pramipexole free base can be delivered in doses of from
0.01 to 10 mg per day. The duration of drug delivery from a transdermal device may
last from 1 to 7 days. The rate of administration of drug to the patient will be in the

range from 1 pg to 200 pg per hour.
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[00011] It is well known in the art of pharmaceutical sciences that non-ionized
drugs, such as free acids and free bases, most readily lend themselves to transdermal
delivery. Although it may be possible to transdermally deliver a pramapexole salt,
such as the dihydrochloride salt or a more lipophilic salt such as the besylate salt, the
preferred chemical form for transdermal delivery will be free base pramipexole. The
non-ionized free base will be more likely to pass through the layers of skin to reach
the underlying blood vessels and therefore be bioavailable to the patient.

[00012] The transdermal use of pramipexole is found to be useful for the
treatment of cluster and migraine headaches, and the prevention of cluster headaches,
migraine headaches, reoccurring migraine headaches, reoccurring cluster headaches,
chronic cluster headaches, and chronic migraine headaches.

[00013] The pramipexole may be delivered transdermally by itself or in
combination with one or more other drug(s) useful for treating or preventing severe
headaches. Such concomitant medications include, but are not limited to serotonin
receptor agonists, NSAIDS, antidepressants, ergot alkaloids, opioids, antiepileptics,
anti-seizure drugs, calcium channel blockers, and beta blockers. Such other drug(s)
may be contained within the transdermal patch or administered separately.

[00014] Examples of serotonin receptor agonists include, but are not limited to,

sumatriptan, elitriptan, frovotriptan, zolmitriptan, naratriptan, rizatriptan, and

almotriptan.

[00015] Examples of NSAIDS include, but are not limited to, ibuprofen,
naproxen, aspirin, acetaminophen, indomethacin, and ketoprofen.

[00016] An example of an antidepressant includes, but is not limited to,
amitriptyline.

[00017] An example of an ergotalkaloid includes, but is not limited to,
ergotamine.

[00018] Examples of opioids include, but are not limited to, oxycodone and
hydrocodone.

[00019] Examples of antiepileptics include, but are not limited to, gabapentin,

topiramate, and levetiracetam.
[00020] An example of an anti-seizure drug includes, but is not limited to,

sodium valerate.
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[00021] Examples of calcium channel blockers include, but are not limited to,
verapamil and amlodipine.
[00022] Examples of beta blockers include, but are not limited to, propanolol,

metoprolol, cavedilol, and atenolol.
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AMENDED CLAIMS
received by the International Bureau
on 12 February 2014 (12.02.2014)

A method of treating or preventing cluster headaches and migraines in
a human patient, comprising administering pramipexole transdermally
to said human patient,

wherein the transdermal delivery is in the form of a transdermal
patch, said transdermal patch being selected from at least one of a
single layer drug in adhesive, a multi-layer drug in adhesive, a
monolithic patch, and a vapor patch.
The method of claim 1 wherein the cluster headaches and migraines
are reoccurring or chronic.
The method of claim 1, wherein the pramipexole is delivered in doses of
from 0.01mg to 10mg per day for 1 to 7 days.
The method of claim 5, wherein the rate of administration of drug to
patient ranges from 1pg to 200ug per hour.
The method of claim 1, wherein the pramipexole is delivered in its free
base form.
The method of claim 1, further comprising an additional drug useful for
treating or preventing headaches.
The method of claim 8, wherein the additional drug is selected from at
least one of a serotonin receptor agonist, an NSAID, an antidepressant,
an ergot alkaloid, an opioid, an antiepileptic, an anti-seizure drug, a
calcium channel blocker, and a beta blocker.
The method of claim 9, wherein the serotonin receptor agonist is
selected from at least one of sumatriptan, elitriptan, frovotriptan,
zolmitriptan, naratriptan, rizatriptan, and almotriptan.
The method of claim 9, wherein the NSAID is selected from at least one
of ibuprofen, naproxen, aspirin, acetaminophen, indomethacin, and
ketoprofen.

The method of claim 9, wherein the antidepressant is amitriptyline.

AMENDED SHEET (ARTICLE 19)
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14.

15.

The method of claim 9, wherein the ergot alkaloid is ergotamine.

The method of claim 9, wherein the opioid is selected from at least one
of oxycodone and hydrocodone.

The method of claim 9, wherein the antiepileptic is optionally selected
from at least one of gabapentin, topiramate, and levetiracetam, the
anti-seizure drug is optionally sodium valerate, the calcium channel
blocker is optionally selected from at least one of verapamil and
amlodipine, and the beta blocker is optionally selected from at least one

of propanolol, metoprolol, carvedilol, and atenolol.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19 (1)

In the International Search Report and Written Opinion, the Examiner
argues that Grenier teaches a method of treating or preventing cluster
headaches and migraines in a human patient, by administering pramipexole
transdermally to said human patient. Regarding claim 3 (now incorporated
into claim 1), the Examiner argues that Grenier teaches a transdermal patch
which is a single layer drug in adhesive, a multi-layer drug in adhesive, a
reservoir patch, a monolithic patch, and a vapor patch. Specifically, the
Examiner points to the following text in Paragraph [0018], where only the

italicized text is quoted in the Office Action:

U.S. Pat. No. 5,498,417 discloses a transdermal patch for delivering an
indirect-acting phenyl propanolamine drug through human skin, the
patch comprising a silicone-coated release layer, an adhesive/drug
mixture coating on the release layer, a carrier film laminated to the
coated release layer, a propylene glycol permeation enhancer, and a
triethanolamine pH control additive which also acts as a permeation
enhancer.

However, pramipexole is structurally totally different from phenyl
propanolamine. Grenier teaches that pramipexole should be administered in
a carrier comprising a mixture of water and at least one short-chain alcohol,
i.e., a hydrophilic carrier. Grenier, claim 1. Further, Grenier teaches that
“[tlransdermal therapeutic systems or patches, however, present many
drawbacks, such as skin irritation caused by high drug loading per cm?
adhesives used in the patch, and the occlusive nature of the patch. Therefore,
a non-patch, non-occlusive composition for transdermal delivery of an anti-
Parkinson agent is desired.” Grenier, Y [0011]. Grenier is directed to “a

transdermal composition of an anti-Parkinson agent having enhanced
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permeation profiles, which can be provided in a non-patch or non-occlusive
form.” Grenier, 9 [0019].

Accordingly, Grenier teaches away from a transdermal pramipexole
patch.

Additionally, U.S. Pat. No. 5,498,417, cited by Grenier, requires a
particular combination of permeation enhancers. Grenier teaches that “it can
be difficult to find a permeation enhancer that is compatible and effective
with a particular drug, considering that even structurally related permeation
enhancers can provide completely different permeation profiles when used in
combination with a drug.” Accordingly, there would have been no reasonable
expectation of success from substituting one drug for another in a
transdermal dosage form.

Claims 4 and 8-15 are alleged to lack an inventive step over US
2008/0176913 (Grenier), in view of US 2011/0178114 (Aung-Din). The
Examiner argues that Grenier teaches does not specifically teach that the
cluster headaches and migraines are reoccuring or chronic. However, the
Examiner asserts that Aung-din teaches the method of claim 1, where the
migraines are chronic. Therefore, it would have been obvious to one of skill in
the art to combine Grenier and Aung-Din because Aung teaches transdermal
administration of the therapeutic agent is effective for treating migraines or
headache.

However, Aung-Din recites that “the transdermal delivery system
comprises, e.g., a dopamine agonist contained in a reservoir or a matrix, and
an adhesive which allows the transdermal patch to adhere to the skin.” Aung-
Din, 9 [0189]. Accordingly, Aung-Din requires a reservoir patch. As discussed
above, Grenier is directed to “a non-patch or non-occlusive form.” Neither
Aung-Din nor Grenier teaches or suggests a drug in adhesive patch, a

monolithic patch, or a vapor patch, as recited in claim 1.
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