wo 2020/002101 A1 | HINHY 0000 KO0 Y 00 O 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 OO0 OO 00 Y RO A0 00

International Bureau % (10) International Publication Number

WO 2020/002101 A1

(43) International Publication Date
02 January 2020 (02.01.2020) WIRPOIPCT

(51) International Patent Classification:
A61P 25/14 (2006.01) A61K 36/58 (2006.01)

(21) International Application Number:
PCT/EP2019/066240

(22) International Filing Date:
19 June 2019 (19.06.2019)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
18179863.8 26 June 2018 (26.06.2018) EP

(72) Inventor; and .
(71) Applicant: VORDERWULBECKE, Martin [DE/DE];
Romanstrafie 70b, 80639 Miinchen (DE).

(74) Agent: WEICKMANN & WEICKMANN PARTMBB et
al.; Postfach 860 820, 81635 Miinchen (DE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW, KZ,LA,LC,LK,LR,LS,LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(54) Title: NEEM FOR TREATMENT OF RLS

(57) Abstract: A pharmaceutical product of the present invention contzains plant parts obtained from the neem tree Azadirachta indica
or active ingredients derived from such plant parts for use in treating, preventing and/or alleviating symptoms of restless legs syndrome.



10

15

20

25

WO 2020/002101 PCT/EP2019/066240

Neem for Treatment of RLS

Description

The present invention relates to a pharmaceutical product containing plant
parts of the neem tree or active ingredients derived therefrom for use in
treating, preventing and/or alleviating symptoms of restless legs syndrome
(RLS).

Background of the Invention

The neem tree, Azadirachta indica, originates from the Indian subcontinent
but also grows well in other, preferably dry regions around the world. It is
considered one of the most important medicinal plants and has been used for
thousands of years for treating diseases or other adverse conditions in
humans and animals, but also as a plant protectant. Plant parts of the neem
tree or products obtained therefrom have been found to exhibit antibacterial,
antiviral, antifungal, anti-inflammatory, antipyretic, antihistamine and
antiseptic properties as well as further desirable characteristics for treating or
alleviating diseases, disease symptoms or for other uses to promote health

and well-being.

To name merely a few examples of the known applications, in traditional
medicine and foremost the Indian Ayurveda, but also in modern medicine
various plant parts of the neem tree have been used for treating skin
diseases, combatting lice, to promote dental and oral hygiene, for treating
psychotic diseases, anemia, high blood pressure, hepatitis, ulcers, thyroid
disorders, indigestion, high cholesterol levels, diabetes, inflammation and

cancer, and further, neem was also used as a contraceptive agent.
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Neem has also been proposed for the treatment of AIDS, arthritis, heart
diseases, and malaria and it could be shown that neem extracts are toxic to
viruses like herpes virus and can easily heal cold sores. The more recent
research relating to the neem tree and its plant parts aimed at extracting and
characterizing constituents from plant parts and to attribute certain effects of
the neem tree to such individual compounds or compositions containing such
compounds. E.g., WO 2015/035199 A1 discloses neem compositions
containing certain neem ingredients and their use for alleviating symptoms of
cancer. Recently, the University of Singapore published results of a study
program according to which a prostate tumor could be reduced by 50% due

to treatment with neem (htips://news.nus.edu.sg/press-releases/nus-led-

study-consumption-bioactive-compound-neem-plant-could-significantly-

suppress). The effect was attributed to the active ingredient nimbolide of the
neem plant which was found to target glutathione reductase in prostate
cancer, an enzyme which is responsible for maintaining the antioxidant
system that regulates the STAT3 gene in the body. The activation of the
STAT3 gene had been reported to contribute to prostate tumour growth and
metastatis, and the scientists at the university observed that nimbolide can

substantially inhibit STATS3 activation and thus prevent disease progression.

For a more detailed summary of potential uses, the book “Neem. A Treatise”,
K.K.Singh, Suman Phogat, Alka Tomar, R.S. Ehillon, I.K. International
Publishing House, New Delhi, Bangalore, comprehensively lists diseases
which have been treated by neem. Further information and an abundance of
references to relevant literature and patent documents relating to neem can
be found in “Neem, the Ultima Herb” by John Conrick, 3 edition, 2009, and
also the internet provides a wealth of information regarding the neem tree

and its various traditional or more modern uses .

Within the last years, the disease “restless legs syndrome” (RLS) has been
recognized as an independent iliness or syndrome. Persons affected by this

syndrome suffer from a strong urge to move their legs due to an unpleasant
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feeling in the legs that improves somewhat with moving them. While mostly
the legs of patients are affected, sometimes the disease manifests itself also

in the arms.

The disease occurs in varying severity and characteristic sensations range
from a pain to an aching in the muscles, itching sensations or a buzzing,
tickling, crawling feeling or even an involuntary jerking of the legs. While
some affected persons experience only minor symptoms and impairments,
others suffer severely and their quality of life can be significantly impaired.
For example, patients tend to avoid longer-term motionless phases, and the
syndrome causes business meetings and conferences, air travel and also
cultural activities like visits to the theater to be at least unpleasant,
sometimes even unbearable. Disease sequels like sleep deprivation can
occur since the unpleasant sensations make it difficult to sleep or cause
sleep disturbance which in turn leads to daytime sleepiness, low energy,
irritability and depressed mood. As impending further consequence, patients
are at risk to even lose their employment due to the complications caused by

the syndrome.

According to information provided by the German Society for Neurology
(Deutsche Gesellschaft fur Neurologie (DGN), Leitlinie 2012), in Germany 3
to 10% of the population is affected by restless legs syndrome. Further,
according to Ramar, K.; Olson, E.J., “Management of Common Sleep
Disorders”, American Family Physician, 88(4): 231-8, 2013 and Gamaldo,
C.E., Earley, C.J. “Restless Legs Syndrome: A Clinical Update”, Chest.
130(5): 15696-604, 2006, 2.5 to 15% of the American population is affected by
RLS. A minority of these affected persons is reported to experience severe
symptoms daily, and further the syndrome was found to be twice as common

in women as in men.

Taking into account these data, the RLS syndrome is one of the most

prevalent neurological disorders. While some affected persons only
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experience weak symptoms which do not necessarily have to be treated, the
percentage of persons that require treatment was considered for the USA to
be about 2.7% of the population. Accordingly, RLS has to be considered a
mass phenomenon for which, unfortunately, no causal treatment is available,
yet. While quite a number of causes of illness have been considered, for the
time being only a suppression of symptoms is possible. To this purpose,
mainly two types of medicaments containing single substances or substance

compositions are available:

a) L-Dopa, trade name Restex®, active ingredient Levodopa/Benserazid,

presently being considered the means of choice; and

b) Dopamine agonists, like Adartrel® (Ropirinol), Sifrol® (Pramipexol)
and Neupro® (Rotingotin).

In the United States, also gabapentin enacarbil is admitted, however only for

treating severe cases of RLS.

Unfortunately, upon treatment with such approved medicaments, severe side
effects can occur, e.g. augmentation. Augmentation causes symptoms to
expand, reoccur earlier or more intensely. Also, when the treatment with L-
Dopa is discontinued, symptoms will recur since no causal therapy is

achieved.

Considering the current lack of treatment options pertaining to the actual
causes of restless legs syndrome and in view of the side effects which have
to be accepted when using the currently available medicaments, there is a
need for alternative methods and drugs to control the disease or to at least
alleviate the symptoms of RLS without involving severe side effects.
Accordingly, it was an object of the present invention to provide such

alternative methods and drugs.
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Summary of the invention

Within the context of the present invention, it was discovered that plant parts
obtained from the neem tree or active ingredients derived from such plant
parts can be a successfully used to combat the symptoms of restless legs
disease. The subject matter of the present invention, accordingly, is a
pharmaceutical product containing plant parts obtained from the neem tree
Azadirachta indica or active ingredients derived from such plant parts for use
in treating, preventing and/or alleviating symptoms of restless legs syndrome
(RLS).

While the neem tree and products obtained from neem tree have been
applied and described for the treatment of numerous diseases and ailments,
this plant has never been considered in the context of RLS. Surprisingly it
has now been found that the symptoms experienced by patients affected by
the disease can very effectively be reduced or even completely obviated
when such patients are treated with neem products. Especially when
compared with the currently applied treatment, use of neem products to treat
the disease provides advantages without serious side effects. Quite to the
contrary, for hundreds of years neem products have proven to be well

tolerated medicaments if applied in a responsible manner.

Further subjects and preferred embodiments of the invention will be

described in the following.

Detailed Description of the Invention

The pharmaceutical product which, according to the present invention, is
intended for use in treating, preventing and/or alleviating symptoms of RLS
can be derived from any part of the neem tree plant. Neem plant parts which
can be considered as pharmaceutically applicable substances are especially

leaves, flowers, seed, fruit, gum or bark of the neem tree.
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The plant parts can be obtained, processed and/or purified as best adapted
to the respective plant part and to the intended manner of application for
medical treatment. Processes and conditions to obtain plant parts and to
manufacture drugs of such plant parts are well known to the skilled person as
is apparent from the many publications that are available concerning the
application of neem in the traditional and also the modern medicine. While
the present invention is directed to a novel and highly valuable new medical
use of neem, all so far applied or considered forms and manners of
application of neem are also applicable within the context of the present

invention.

In a preferred embodiment of the present invention, neem tree leaves are
used to prepare the pharmaceutical product of the present invention. To this
purpose, neem leaves preferably are dried and then further processed to be
crushed to a powder, shredded or reduced to small ingestible pieces of the
leaves. Neem leaves processed in such manner can very well be
administered orally without any adverse side effects. Even a product
containing whole or only slightly crushed leaves to be chewed on is a useful
application form in order to profit from the effects of the neem leaves.
Alternatively, fresh neem leaves can be pressed and the resulting juice be

used for application.

While the leaves can be ingested completely or in a shredded or crushed
form, preparing at tea is a further option to arrive at a pharmaceutical product
according to the present invention. Such tea can be either prepared from
whole leaves, fresh or dried, or from shredded or ground leaves by adding

hot water and letting it brew for an appropriate span of time.

According in a further preferred embodiment of the invention, active
ingredients are obtained by extraction to provide the pharmaceutical product.
The extraction process can be adapted to obtain a crude extract, containing a

complex mixture of substances. Furthermore, the extraction process can be
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adapted to partly or completely isolate substances which are active
ingredients of the neem tree. For example, if substances are only partly
isolated, the process can be adapted to extract and isolate a certain group of
(e.g. chemically similar) substances whereas a complete isolation means that
only one active substance is ultimately obtained. Methods for extracting
active ingredients from plant parts of neem have been described in various
publications. In principle, all methods for providing extracts from plants are
applicable within the context of the present invention. As examples, it is
referred to WO 94/17815, WO 97/25867, US 5,900,493 and as a more recent
document to WO 2015/035199 A1.

Ingredients of neem which are considered as pharmaceutically active and
which can be isolated either singly or in a mixture of two or more of such
substances are nimibin, nimbinin, nimbidin, salannin, melilantriol and
azadirachtin. Accordingly, a pharmaceutical composition containing at least
one of such active ingredients is a further preferred embodiment of the

present invention.

In general, internal use as well as external use of neem is applicable within
the context of the present invention in order to treat RLS. While oral
administration is preferred, for application of active ingredients derived from
neem plant parts also other administration routes are in principle useful, e.g.
parenteral or rectal application. The pharmaceutical products of the invention
are formulated in dosage forms which are appropriate for each such route of

administration.

In a further preferred embodiment of the invention, the pharmaceutical
product contains additional pharmaceutically active substances or drugs. On
the one hand, commonly used analgesic or antiphlogistic/anti-inflammatory
substances can be included, however, it is also possible to include any other
substance that can provide further advantageous pharmaceutical effects or

relief to the patient.
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A pharmaceutical product of the invention which is intended for internal use is
preferably provided in the form of capsules, tablets, lozenges, pills or
granules containing plant parts, most preferably crushed or shredded neem
leaves, or active ingredients derived from such plant parts. Apart from such
solid form preparations, also liquid preparations in the form of e.g. teas,
emulsions, suspensions obtained from plant parts or containing one or more
active ingredients are applicable. Suspensions and emulsions can be
prepared using aqueous, non-aqueous or mixed media or diluents, and can
further include substances to increase the viscosity of such suspensions or
emulsions, e.g. sorbitol, dextran or sodium carboxymethylcellulose, as well
as stabilizers, wetting agents or other appropriate substances. Also neem
extracts or neem oil which is obtained from neem seed can be contained in

the pharmaceutical products of the present invention.

Depending on the application form, it can be necessary or useful to include
further substances in the pharmaceutical product. On the one hand, such
substances can be pharmaceutically acceptable adjuvants and excipients,
especially carriers, coatings, fillers, lubricants, glidants, varnish or wax,
binders, buffers, but also compounds which ensure easy disintegration,
disaggregation and dissolution of tablets in the stomach or the intestine, or
substances which provide for a sustained release effect. Considering the
bitter taste of neem products, substances selected from one or more of
sweeteners, sugars, flavor or perfuming agents are also preferably included
in the pharmaceutical products of the invention as well as coloring agents or

preservatives.

A further embodiment of the invention concerns the external application of
the pharmaceutical product of the invention. For this purpose, the neem plant
parts or active ingredients derived from neem plant parts is formulated in an
appropriate form, preferably as a paste, cream, balm, ointment, emulsion,

suspension, oil, gel, spray or foam. In this context, also the neem oil obtained
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from neem seed is directly applicable, however, usually needs to be diluted

with another suitable oil, preferably a natural oil like olive oil or almond oil.

On the one hand, such product for external use can be applied to especially
the legs of the patients or to any other extremities in which the patient
experiences discomfort or pain associated with RLS. To obtain best results in
alleviating RLS symptoms in patients, the pharmaceutical product for external
application is preferably formulated to be capable of penetrating the skin and,
more preferably, being absorbed into the blood circulation or the lymphatic
system. Suitable formulations are known to the skilled person and provide for

a local as well as an overall systemic effect.

Also the pharmaceutical products of the invention which are intended for
external use can contain further pharmaceutically active substances or drugs,
which have further advantageous pharmaceutical effects, preferably
analgesic and/or antiphlogistic/anti-inflammatory substances. Adjuvants,
excipients and preservatives as described above, but also other substances
like scents to provide for a pleasant smell of such products and coloring
agents as well as preservatives can beneficially be included in the products

of the invention.

For neem containing cream-like pharmaceutical products, it is preferred to
include neem oil as the active ingredient obtained from neem plant parts. The
content of neem oil in such creams generally is 1 to 10%, more preferably 2.5
to 7.5 %. The pharmaceutical products can be applied several times per day,
usually 2 to 5 times, covering the area of discomfort and optionally applying

the product over the whole leg.

As with every pharmaceutically active substance, responsible treatment is
required also within the context of the present invention in order not to cause
unwanted effects. As neem has been used in different forms for medical

treatment for a very long time, dosages for use within the context of the



10

15

20

25

30

WO 2020/002101 PCT/EP2019/066240

-10 -

present invention can be adapted to ensure that no negative side effects
occur. On the other hand, it is well known to the skilled person which
dosages are required to allow for a medicinal effect to be observed. While
many persons easily tolerate application of neem in usually recommended
amounts, for other persons it will be advantageous to start out with lower
dosages and to increase the application dosage of the pharmaceutical
product over a few days or weeks to arrive at the intended medicine intake or

uptake.

In a very preferred embodiment of the invention, the pharmaceutical product
is in the form of a capsule containing crushed or powdered neem leaves for
oral application. Any pharmaceutically useful form of such capsules can be
chosen and a content of cleaned neem leaves in such capsules is preferably

from 100 to 1000 mg, more preferably from 300 to 600 mg.

A recommended application dosage of such crushed or powdered neem
leaves is from 500 to 5000 mg per day, although the dosage can be

increased or decreased depending on the effect observed in the patient.

It has been observed by the inventor that the neem plant and products
obtained therefrom can be advantageously applied for treatment of RLS.
Patients suffering from RLS and treated with the pharmaceutical products of
the invention experienced strong relief of RLS symptoms soon after
treatment initiation and without any side effects. Consequently, these treated
patients were able to sleep better, but also to generally stay still for much
longer periods of time without experiencing the urge to move especially their
legs or severe discomfort. The treated patient experienced improved life

quality compared to the time before the treatment was started.

The following Examples further illustrate the present invention:

Example 1:
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Treatment of Patient: Case No. 1, male, 58 years old (German)

The patient was diagnosed when 52 years old as having a “very lively” form
of RLS. The diagnosis was made by a German neurologist. The diagnosis
was further confirmed by treating the patient with L-Dopa, which is
considered as best practice in treating RLS. If the symptoms decrease or
cease under exposure to L-Dopa, the diagnosis is considered confirmed
which was the case for this patient. Unfortunately, however, the symptoms
did not completely cease and the continued treatment with L-Dopa was also

considered undesirable.

The patient then started to take neem capsules contained dried neem leaves
which are available on the market in different forms and brands. Each
capsule contained 500 mg of dried neem leaves. For over 18 months, the
patient took two capsules of dried neem leaves two times daily which

amounts to 2 g of dried neem |leaves per day.

Under this treatment, the symptoms of RLS disappeared completely. If the
treatment was stopped, the symptoms started to reappear after a few days.
When reinitiating the treatment, the symptoms disappeared again. This effect
of the treatment and discontinuing of the treatment was confirmed several
times and proved that the treatment is responsible for the disappearance of

the symptoms of RLS.
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Example 2

Treatment of Patient: Case No. 2, female, 74 years old (Turkish)

The second patient suffered from RLS for many years. The patient is treated
by neem leaves, a tea spoon each night. Since the patient has started this

treatment, she considers herself free of symptoms of RLS during the night.

Also this patient observed reappearance of symptoms if the treatment was
discontinued which again proves the effect of the neem leaves on the

encumbering RLS symptoms.
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Claims

Pharmaceutical product containing plant parts obtained from the neem tree
Azadirachta indica or active ingredients derived from such plant parts for use
in treating, preventing and/or alleviating symptoms of restless legs syndrome
(RLS).

Pharmaceutical product for the use according to claim 1, wherein the plant
parts are derived from leaves, flowers, seed, gum, fruit or bark of the neem

tree.

Pharmaceutical product for use according to any one of claims 1 or 2,

comprising crushed or shredded neem tree leaves.

Pharmaceutical product for use according to claim 1, wherein active
ingredients are obtained by extraction and can be included as crude or

complex mixture of substances or as partly or fully isolated substances.

Pharmaceutical product for use according to claim 4, wherein the active
ingredients include at least one of nimbin, nimbinin, nimbidin, salannin,

meliantriol and azadirachtin.

Pharmaceutical product for use according to anyone of claims 1 to 5, which is

provided in a form suitable for internal use.

Pharmaceutical product for use according to claim 6, in dry or liquid form,
especially a powder, granules, pills, tablets, lozenges, capsules or an

emulsion, a suspension, an extract, an oil, a tea or tea preparation.

Pharmaceutical product for use according to any one of claims 1 to 7, further
containing additional pharmaceutically active substances or drugs, preferably

analgesic and/or antiphlogistic substances.
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Pharmaceutical product for use according to any one claims 1 to 8, further
comprising substances selected from pharmaceutically acceptable adjuvants
and excipients, especially fillers, lubricants, glidants, binders, compounds
which ensure easy disintegration, disaggregation and dissolution of a tablet in
the stomach or the intestine, compounds providing for sustained release,

sweeteners, sugar, varnish or wax, flavor, coloring agents or preservatives.

Pharmaceutical product for use according to any one of claims 1 or 2,

comprising oil obtained from neem seeds.

Pharmaceutical product for use according to any one claims 1 to 5 and 10,

which is provided in a form suitable for external use.

Pharmaceutical product for use according to claim 11, which is provided in the
form of a paste, cream, balm, ointment, emulsion, suspension, gel, spray or

foam.

Pharmaceutical product for use according to claims 11 or 12, which is capable

of penetrating the skin and/or being absorbed into the blood circulation.

Pharmaceutical product for use according to anyone of claims 11 to 13, further
comprising additional pharmaceutically active substances or drugs, preferably

analgesic and/or antiphlogistic substances.

Pharmaceutical product for use according to anyone of claims 11 to 14, further
comprising substances selected from pharmaceutically acceptable adjuvants,

excipients and preservatives.
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