CT .Australia Patents é,c.tcw'sm.
Notice of Entitlement

(10 be filed before :icceptance)

1AVe- Michael Cohen
being authorised by__ APPLIED MEDICH\L RESEAR( LID.,
of 4085 Chain Bridge i

the applicant in respect of an application for a patent for an invention entitled Compositions and methods for
alleviating menopausal symptoms

filed under Australian Application No._ 7/ 8 /a// 91 , state the following:-

Part 1 - Must be completed for all applxcauons
Th

Q e persongs) nommmed for the grant of the patent. APPLIED MEDICAL RESEARCH, LID.

D has for the following reasons, gaincd entitlement froin the actual inventor(s):
the nominated party is the assignee of the invention from
the actual inventor

Part 2 iU be compleled if the application is a Convention application.
The person ated for the grant of the patent is/are:
D the applicant(s) of the ication(s) listed on the patent request form
-[5__] cnuded to rely on the basic application(s) listed on

epajmrcq\ucsm:-m by reason of the following:

o:ooo \

o oo or
... entitled to rely on the appﬁcaﬁon(sWda Aricle 8 of the PCT by reason of thefollowing:-
oe \

Fhebasi eationts) listod-in the-dectarati Jo-under-Aticle-8 ) }on( -
Cevention country in respect of the invention. .

Signed: '7/% Date: 7 A P .
Michael Cohen 7
Chief Executive Officer

1993

Status:

E.B. RICE & CO. PATENT ATTORNEYS




T A

AU9171812

(12) PATENT ABRIDGMENT  (11) cocumentno. AU-B-71812/91

(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 667456

(54)

(51)°
(21)
(87)
(43)
(44)
(71)

% (72)
(74)
(56)

(87)

Title
COMPOSITIONS AND METHODS FOR ALLEVIATING MENOPAUSAL SYMPTOMS

International Patent Classification(s)
A61K 031/40 A61K 031/565

Application No. : 71812/91 (22) Application Date : 10.01.91
PCT Publication Number : W092/11855

Publication Date : 17.08.92

Publication Date of Accepted Application : 28.03.96

Applicant(s)
APPLIED MEDICAL RESEARCH, LTD,

Inventor(s)
MICHAEL COHEN

Attorney or Agent
F B RICE & CO, 28A Moritague Street, BALMAIN NSW 2041

Prior Art Documents
WO 88/07370

Claim
1. A method of alleviating or preventing

menopausal or post-menopausal symptoms in a woman
suffering from or susceptible to such symptoms which
comprises administering orally, intravenously or in the
form of an implant on a daily basis an effective amount
of melatonin in combination with one or more estrogens,
one or more androgens or both an androgen and an
estrogen.

27. A method for effécting.estrogen
supplementation in a menopausal or post-menopausal
woman which comprises administering orally,
intravenously or in the form of an implant effective
doses of one or more estrogens in combination with a
sufficient amount of melatonin to increase the woman'’s
physiological tolerance for estrogen.

.

32. A method of treating vasomotor symptoms of estrogen
deficiency which comprises administering orally,
intravenously or in the form of an implant to a woman in
need of such treatment an effective amount of a
composition comprising melatonin in combination with at
least one estrogen.
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33. A composition when used for alleviating or
preventing menopausal or post-menopausal symptoms in a
human female which comprises a combination of melatonin,
in a daily dosage level of from lmg to 2000mg, and one or
more estrogens, in a daily dosage level of from 0.125mg to
15mg, and/or one or more androgens effective to alleviate
or prevent said symptoms; wherein said composition is in a
form suitable for administration orally, intravenously or

in the form of an implant.
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A method of alleviating climacterial menopausal and post-menopausal symptoms in females comprises administering an
effective amount of a composition comprising melatonin and at least one estrogen and/or at least cne androgen.
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COMPOSITIONS AND METHODS FOR ALLEVIATING
MENOPAUSAL SYMPTOMS

Field of the Invention
This invention relates to a method of alleviating
menopausal symptoms in women. More specifically, the
invention relates to a method of alleviating

climacterial menopausal and post-menopausal symptoms
which comprises administering an effective amount of a
composition comprising melatonin and at least one
estrogen and/or at least one androgen.

Background of the Invention

The basic physiological and hormonal change
associated with menopause in human females is a
cessation of the cyclic follicular growth and
maturation. A woman who is in menopause will not
ovulate and will not have the associated menstrual
bleeding which normally accompanies the ovulatory
cycle. Menopause can begin physiologically as part of
a woman’s life cycle, signifying the end of her
reproductive life cycle. A woman also can begin
menopause as a result of the surgical removal of her
ovaries or as a part of a pathological form of ovarian
failure. .

In menopause a woman’s ovarian estradiol synthesis
and secretion comes to a gradual end. As a result,
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ak>ut sixty percent of her natural estrogen production
is stopped; the peripheral tissue aromatizaticn of
androstenedione, which originates in the ovaries and
the adrenal cortex, continue to sustain the remaining
forty percent in the form of estrone. The quantity of
estrone which is produced during menopause, however, is
inadequate to support the estrogen requirements of
estrogen dependent target organs, such as the
hypothalamus, pituitary, breasts, urogenital tract and
bone metabolism, in many women.

The relative insufficiency of estrogen produces an
atrophy of epithelia and a significant decrease in the
blood supply to estrogen target organs. As a direct
result of this phenomenon, women in menopause
experience symptoms oi instability of their
hypothalamic thermoregulatory centers, and many suffer
from recurrent symptoms known as "hot flashes." Women
suffering from "hot flashes” can experience
nervousness, insomnia, fatigue, and/or depression.
Peripheral estrogenic target crgans also are affected
by the decline in plasma estradiol, and symptoms of
vaginal irritation, dyspareunia, dysuria vaginal
infections and pruritus are common.

The mineralization of bone matrix is also affected
significantly by the estrogen deficiency, resulting in
a pathological condition known as osteoporosis. This
condition is associated with significant morbidity and
mortality, primarily as a result of hip fractures,
although other bone fractures also are common.

The medical community is in general égreement
that, if estrogen could be administered without risk,
all women in the menopausal phase of their life cycle
should receive estrogen medication to counteract and
abolish the significant health risks which result from
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estrogen deficiency. To date, however, there have been
substantial risks associated with the administration of
estrogen, such that only periodic and cautious
medication with estrogen is advised.

Current regimens of estrogen medication typically
utilize ethinyl estradiol or its methyl ether and/or
conjugated estrogens. Dosages are kept as low as is
practically possible to achieve some benefit with a
minimum of risk. Typical dosages range from about 0.2
mg to about 1 mg daily.

As noted above, the administration of estrogen has
been accompanied by many risks which have prevented
their more common and widespread use. Potential risks
include a higher risk of endometrial cancer, breast
cancer and benign breast and liver tumors. Gallbladder
disease also is more common among women who take
estrogen, as are such systemic problems as hypertension
and water retention.

To decrease the risk of developing any of these
problems, it generally is recommended to administer
estrogens in a cyclic fashion and to combine their
administration with a progestin, which is thought to
reduce the risks which are associated with long-term
estrogen use.

In addition, it has been found that estrogen
supplements do not lessen menopausal symptoms in some
women unless given at very high doses. 1In some cases,
such women have been given doses of an androgen, such
as methyltestosterone, in place of estrogen
supplementation, as a means of alleviating their
symptoms. This type of therapy, however, also has been
accompanied by the risk of developing significant
negative side effects, including endometriosis and
hyperplasia.
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In view of the drawbacks and negative side effects
of conventional estrogen supplementation and esfrogen
and androgen medication;,; new methods of alleviating
menopausal and post-menopausal symptoms are sought.
Accordingly, it is an object of this invention to
provide a method for alleviating menopausal symptoms
which is highly effective and provides the benefits and
avoids the adverse effects associated with conventional
estrogen therapy.

Summary of the Invention

In accordance with the present invention, there is
disclosed a method for alleviating or preventing
menopausal and post-menopausal symptoms in women
suffering from or susceptible to such symptoms which
comprises administering effective dosages of melatonin
in combination with one or more estrogens, and/or one
or more androgens. As used herein, "menopausal and
post-menopausal symptoms include, for example, atrophic
vaginitis, kraurosis wvulvae, hypogonadism, osteoporosis
and vasomotor symptoms.

Detailed Description of the Invention

Melatonin (N-acetyl-5-methoxytryptamine) is a
hormone synthesized and secreted by the pineal gland.
The exact role of the hormone has not yet been
determined. Studies have shown that in rodent species
the hormone has an inhibitory effect on the gonads and
their development. The daily injection of melatonin
into Syrian golden hamsters has had an inhibitory
effect on the development of the gonads, the weight of
the testes of males and on ovulation in females.
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Female rats injected with melatonin at certain times of
the day also showed an inhibition of ovulation.
Published results of studies wherein other mammalian
species were injected with melatonin have not revealed
similar results. Exogenous melatonin administration in
humans has been studied in conjunction with a
hypothesis that an abnormal melatonin rhythm is
associated with endogenous depression and for
pharmokinetic purposes (Waldhauser, Neuroendocrinology
39:307, 313 [1984]) and in connection with sleep-wake
rhythms and the phenomenon of "jet-lag" following
airplane trips associated with change in time zones.

The pineal gland undergoes a process of
calcification which is directly related to age.
Concomitant with this calcification, a significant
decrease in serum melatonin has been reported. The
present invention is based on the discovery that the
administration of pharmacological doses of melatonin in
combination with estrogen supplementation to menopausal
women results in an alleviation of menopausal symptoms
while minimizing the risks that have accompanied
conventional estrogen therapy. The administration of
melatonin increases the tolerance level for potent
doses of estrogen.

As used herein, the term melatonin also
encompasses melatonin analogs which, when administered
in combination with an estrogen to a woman in
menopause, increases the woman’s tolerance for the

estrogen. Such melatonin analogs can have the generxal
formula:

N
R, \ llza R,
|
R,0 ~ L én-Caa

et e
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wherein R;, R; and R,, individually, are hydrogen or an
alkyl group having 1 to about 4 carbon atoms, R; is
selected from hydrogen, hydroxy or an alkoxy group
having from 1 to about 4 carbon atoms, and A is either
-0OH or -NH-C-Rs, wherein R; is either hydrogen or

o}
an alkyl group having from 1 to about 4 carbon atoms,
provided that if A is NH~§—R5, and R; and Rs; are both

(ll)

methyl and R, is hydrogen, both of R; and R, are not
hydrogen. Preferred compounds are those in which R; is
hydrogen or methoxy, with hydrogen being most
preferred. Melatonin analogs encompassed within this
definition include N-acetyl serotonin, N-acetyl, 5-
hydroxy, f-methoxytryptamine, 6-hydroxy-melatonin, 5-
hydroxytryptophol and 5-methoxytryptophol, with N-
acetyl serotonin being preferred.

The melatonin (cor melatonin analog) desirably is
administered in dosages sufficient to restore the
patient‘s level of melatonin to her pre-menopausal
limits or above.

As used herein the word estrogen refers both to
conjugated estrogens, obtained directly from natural
sources, and to synthetic estrogens. Conjugated
estrogens include estrone, equilin, 17-a-
dihydroequilin, l7-a-estradiol, equilenin and 17-a-
dihydroequilenin. Typically, these products are
administered as the salts of their sulfate esters.
Preferred synthetic estrogens include ethinyl estradiol
(i.e. 17a-ethynyl-3,17B-dihydroxy-estra-1,3,5(10)-
triene) and mestranol (l17a-ethynyl-17f-hydroxy-3-
methoxy-estra-1,3,5(10) triene). Other useful
synthetic estrogens include estradiol (3,17B-dihydroxy-
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estra-1,3,5(10)-triene), estriol (3,16,17B8-trihydroxy-
estra-1,3,5(10)-triene), estrone (3-hydroxy-estra-
1,3,5(10)triene-17-cne), diethylstilbestrol,
quinestradiol (3-cyclopentyloxy-16a, 17f-dihydroxy-
estra-1,3,5(10)~triene) and estrone sulfate.

One embodiment of this invention is directed to
compositions comprising meiatonin and at least one
estrogen. Depending upon the particular symptoms to be
alleviated or prevented, the melatonin and estrogen can
be administered to women orally, parenterally, in the
form of an implant or as a vaginal cream or lotion.
Administration is most convenient when the hormones are
in oral dosage form, such as capsules, tablets,
suspensions or solutions. Capsules or tablets are
preferred. Capsules can be prepared by mixing the
compound with a pharmaceutically-acceptable excipient
and then filling gelatin capsule with the mixture in
accordance with conventional procedures.

Alternatively, the hormones can be mixed with one or
more lubricants, such as stearic acid or magnesium
stearate, flavor ameliorating agents, disintegrating
elements, including potato starch, calcium phosphate
tribasic and alginic acid, binders, such as gelatin,
carnauba wax and corn starch, and/or tablet bases
including lactoze, corn starch, talc and sucrose, and
then pressed into tablets.

As an alternative to oral administration, the
melatonin and estrogen can be administered parenterally
or in the form of a solid implant. For parenteral
administration, the melatonin and estrogen are provided
in injectable doses of a solution or suspension of the
hormones in a physiologically acceptable diluent with a
pharmaceutical carrier. The carrier can comprise water
or an oil and optionally alsc can contain a surfactant
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or other pharmaceutically acceptable adjuvant.
Suitable o0ils include those of animal, vegetable,
petroleum or synthetic origin, including peanut,
soybean, corn, sesame, castor and mineral oil.
Preferred liquid carriers include water, saline,
aqueous sugar solutions, and glycols such as propylene
glycol or polyethylene glycol.

The melatonin and estrogen also can be
administered in the form of an implant, which is
formulated such that it will provide a sustained
release of the hormones cver time. To make the
implant, the hormones can be compressed into small
cylinders and placed inside a physiologically
acceptable shell material, such as a biodegradable or
porous polymer, in accordance with conventional implant
technology.

Alternatively, the estrogen and melatonin can be
provided in the form of a cream or lotion. The cream
or lotion is prepared using conventional bases, such as
glyceryl monostearate, propylene glycol monostearate,
methyl stearate, phenylethyl alcohol, sodium lauryl
sulfate, glycerin and/or mineral oil in accordance with
procedures well-known in the art.

A number of regimens are suitable for
administering a combination of melatonin and estrogen.
The particular regimen selected is dependent upon such
factors as the number and severity of the particular
symptoms or conditions to be treated and the method of
administration. Lower doses of the hormone typically
are needed for administration by way of an injection or
implant than for oral administration. Generally, the
estrogen is administered in the range of about 0.125 to
about 15 mg per day. The melatonin is administered in
an amount sufficient to increase the recipient’s
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physiological tolerance for estrogens and to reduce the
negative side effects of conventional estrogen therapy
to a minimal level. Generally, the melatonin is
administered in the range of about 1 to abcut 2000 mg
per day. The actual amount of estrogen and melatonin
provided in each daily dose will depend upon the
particular estrogen chosen, its relative potency, and
the method of administration selected. For example, a
lesser quantity of a more potent estrogen may achieve
the same results as a larger quantity of a less potent
estrogen. Synthetic estrogens generally are more
potent than are natural estrogens. Thus, when a
natural estrogen is used, the ratio of estrogen to
melatonin generally will be higher than when a
synthetic estrogen is used. In addition, lower dosages
generally are needed for administration of an implant
or intravenous or intramuscular injection than for oral
administration. The hormones can be administered on a
continuous basis or cyclically (i.e., one or both
hormones is administered for a certain number of days
and then withheld for a certain number of days), as
illustrated in the particular suggested regimens set
forth below.

In one example of a useful regimen, the melatonin
and estrogen can be administered daily in oral form to
women suffering from such conditions as atrophic
vaginitis, %raurosis vulvae, or hypogonadism, for about
21 days, then for about the next 7 days either the
melatonin is administered in the absence of the
estrogen or both hormones are withheld. With either of
these regimens, the cycle can be repeated as necessary.
With these regimens, typically the estrogen is
administered in a dose of about 1 to about 8 mg per day
and the melatonin is administered in a dose of about 3
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to about 2000 mg per day, preferably about 30 to about
300 mg per day.

In an alternative regimen, the estrogen and
melatonin are orally administered for about 60-90 days,
then both hormones are withheld until the symptoms
reappear. With this regimen, given the length of time
of continuous estrogen administration, the estrogen
tynically is administered in lower dosages than in the
regimens discussed above. Generally the estrogen is
administered in the range of about (.3 to about 1.25 mg
per day and the melatonin is administered in the range
of about 30 to about 300 mg per day.

To alleviate osteoporosis or vasomotor symptoms, a
combination of melatonin and estrogen can be
administered orally on a daily, chronic basis in
amounts generally ranging from about 0.125 to about 2.5
mg estrogen per day and about 3 to about 2000 mg,
preferably about 30 to about 300 mg, melatonin per day.
Alternatively, the estrogen can be administered in the
same general amounts for about 21 days in combination
with the melatonin, then the estrogen is withheld for
about the next 7 days. During this seven day period,
the melatonin also can be withheld or its
administration can be continued.

If the melatonin and estrogen are to be
administered by intravenous or intramuscular injection,
the hormones conveniently can be provided in the form
of lyophilized cakes prior to being placed into
solution and injected. For example, to prepare
lyophilized cakes, about 5 to about 150 mg estrogen,
preferably about 20 to about 30 mg estrogen, and about
1l to about 10 grams melatonin, preferably about 3 to
about 7 grams melatonin, can be mixed with a
conventional base or excipient, such as lactose or

AL
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sodium citrate, and lyophilized. The cake then can be
dissolved in a sterile diluent, such as sterile water
or benzyl alcohol, to achieve the desired final hormone
concentrations, and the pH of the solution can be
adjusted, if necessary, to assure that the solution is
physiologically acceptable with sodium hydroxide or
hydrochloric acid. Individual daily doses then can be
obtained from this master stock solution.

If the estrogen and melatonin are prepared in the
form of a cream or lotion, as discussed above, each
gram of the cream or lotion desirably contains about
0.2 to 2.5 mg estrogen and about £.1 to 3 mg melatonin,
preferably about 0.6 mg estrogen and about 0.5 mg to
about 3 mg melatonin. Administration of the hormones
in this fashion is especially beneficial for the
alleviation of symptoms of kraurosis and atrophic
vaginitis. The cream or lotion is applied locally one
to about ten times a day for as many days as needed.
Ideally, the medication is applied about four times a
day for about 21 days, then is withheld for about 7
days, the cycle being repeated as necessary.

In any of the foregoing embodiments, if desired,
the melatonin and estrogen can be administered in
combination with a progestogen. Progestogens have been
administered with conventional estrogen therapy to
lessen the risk of endometrial hyperplasia associated
with the administration of estrogen and can be included
in the compositions of this invention to achieve the
same benefits. Any progestationally active compound is
suitable for use as the progestogen component in the
present invention. Suitable progestogens include
progestervone and derivatives thereof. The presently
preferred progestogen is norethindrone (i.e., 19-nor-
17a-ethynyl-178-hydroxy-4~androsten-3-one) and



i LA s i i s

WO 92/11855 PCT/US91/00235

12

norgestrel (13B-ethyl-17a-ethynyl-17fhydroxygon-4-en-
3-one). Other progestogens include chlormadinone-
acetate (6-chloro-17-hydroxy-pregna-4,6-diene-3,20-

dione acetate), norethynodrel (l7a-ethynyl-17-hydroxy-
5 estr-5(10)-en), medroxyprogesterone acetate (l7a-
acetoxy-6a-methyl-pregn-4-ene-3,20-dione), megestrol
acetate (1l7a-acetoxy-6-methyl-pregna-4,6-diene-3,20-
dione), lynestrenol (l7a-ethynyl-178-hydroxy-estr-4-
en-3-one), quingestrone (3-cyclopentyloxy-pregna-3,5-

10 diene-20-one), norethindrone acetate (1l7pf-acetoxy-l7a-
ethynyl-estr-4-en-3-one), ethynodiol acetate (38,17p-
diacetoxy-l7a-ethynyl-estr-4-one), dimethisterone [17f-
hydroxy-6a-methyl-17-(1l-propynyl)-androst-4-en-3-one],
and levonorgestrel.

15 In the regimens described above, the progestogen
can be administered with the estrogen and melatonin or
it can be administered for a desired period of time
immediately following withdrawal of the estrogen. For

_ example, if estrogen and melatonin are administered

’ 20 orally for about 60-90 days, the progestogen can be

administered in combination with the other hormones

over the same period or it can be administered for
about 7-14 days following the estrogen-melatonin
therapy. The amount of progestogen administered

4 25 depends upon the strength of the particular progestogen

chosen, the method of administration and the length of

time of administration. Typically, the progestogen is

3 administered in daily doses of about 7.5 to about 2500

§ ug, preferably about 7.5 to about 600 ug.

: 30 In an alternative embodiment of this invention,
the melatonin is combined with an androgen in place of,
or in combination with, an estrogen. Preferred
androgens include methyltestocsterone and
fluoxymesterone. It has been found that some of the
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symptoms of menopause, such as vasomotor symptoms of
estrogen deficiency, can be treated more effectively by
including an androgen in the therapeutic regimen than
by treating with estrogen alone or with a combination
of estrogen and melatonin. Generally, the androgen is
administered in a dose of about 0.2 to about 15 mg,
preferably about 0.5 to ahout 2.5 mg, and the melatonin
and estrogen are administered in the general ranges set
forth above. This combination of hormones can be
administered in acyclic fashion, as described above, or
continuously, as needed.

In any of the suggested regimens set forth above,
on those days that both the melatonin and one or more
additional hormones are administered, they conveniently
are combined and administered together, although they
also can be administered separately.

In a preferred embodiment of this invention, the
hormone compositions are administered in oral dosage
form, preferably in the form of pills or capsules. The
pills or capsules can be packaged in any manner
suitable for proper delivery and use. If the pills are
to be administered in accordance with a cyclic regimen,
they preferably are packaged in the form of a kit or
package in which the daily unit dosage forms are
provided or arranged in a contiguous, sequential order
which will enable the woman taking the pills to take
the proper formulaticn on any given day. Suitable kits
or packages include the conventional bubble plastic
package used for oral contraceptives containing
individual bubbles for either 21 or 28 pills, depending
upon the regimen selected, in a sheet of flexible
plastic. The bubbles are sealed by a sheet of plastic
which can break and rrlease a pill when the bubble is
pressed. On the first day of medication, the first
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pill in the sequence is removed from the individual
slot and taken. The next pill in the sequence is taken
the next day and so on thereafter until the dispenser
is empty. A new dispenser is begun 28 days after the

5 first dispenser was begun. If a 21 day regimen is to
be followed, an additional 7 pills, each containing
only a placebo, can be included in the dispenser
package, if desired, so that a pill is taken every day
of the cycle.

10 In addition to alleviating various menopausal and
post-menopausal symptoms, the compositions of this
invention also can be administered on a preventive
basis, especially to prevent osteoporosis. A woman
found to be at risk can be given a composition in

15 accordance with this invention, containing relatively
low doses of the hormones, on a continuous, daily
basis.
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EXAMPLE

A study was conducted involving thirty human adult females, each of whom has
at least three of the following hormonal estrogen withdrawal symptoms for at least a
three month period: hot flashes not explained by temperature or any cause other than
menopause, recent cessation of menstrual cycle and/or strongly altered menstrual
cycling, dyspareunia, high tendency for vaginal infections (i.e. candida infections) and
irritation, and osteoporosis as established by a bone density measureinent device which
was calibrated to measure bone density as compared to an established normal bonzs
density level. Each of the thirty women received a daily dosage for a six month period
of 75 mg melatonin and 0.5 mg 17-hata-estradiol at nighttime before going to sleep.
During the study, phlebotomies (vein punctures), complete blood count, biochemistry,
urinalysis, and physical examinations were conducted for each women at least once a
month, with all results completely normal. After treatment for a period of one week, the
hot flashes disappeared in many of the women. After treatment for a period of four
months, bone density was diagnostically and traceably improved and, after up to six
months of treatment, bone density was restored to premenopausal bone density levels.
Additionally, following one month of treatment, estrogen dependent tissues were
restored to pre-menstrual function -- the vaginal mucosa was wetted and atrophic
vaginitis and symptoms of kraurosis vulvae disappeared. Following the six month

treatment period all participating women were symptom free.

\\
S v/
~ A
A4
. ».';’ ‘? )
) 5 5
v £y I
\ \ {J 0\-'),




......

14/2

The'following are summaries of individual case studies of

women who participated in this study:

Patient One was a 49 year old woman who had had three normal
deliveries and two therapcutic abortions. At the time of referral
to the clinie, Patient One had menopausal hormonal withdrawal
symptomatology, 1.e., climacteric symptoms of estrogen withdrawal.
She had hot flashes and periods of night sweats which disturbed
her sleep patterns, pain induced during intercourse due to a
decrease in her vaginal mucosa and increase in vaginal dryness
(determined by the patient's complaints and a physical examination
which showed wvaginal atrophy) and a bone density measurement that
showed more than 15% bone losgs compared to a normal bone density
(to which the bone density measurement device was calibrated).
Accordingly, 0.5 mg 17-beta-estradiol combined with 75 mg of
melatonin was administered to Patient One on a daily basis for a
period of six months. After treatment with the medication, her
symptoms improved rapidly.. Within two weeks after administration
of the medication, her hot flashes disappeared, pain during
intercourse was also completely alleviated, vaginal drymess
disappeared and vaginal secretion returned to pre-menopausal
normal levels. After four months of administration of the
medication, she demonstrated clearly increased bone density, with
very minimal bone loss. She also showed improved bonc density*
after six months of treatment compared to her pre-treatment bone
density measurement. Her subjective wall-being, which includes

factors such as whether she experienced pain during intercourse,
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hot flashes, sleep disturbance, vaginal discomfort and infections,
gpotting, emotional disturbance, etc., also showed vast
improvement over the six month study period. Patient One reported
that her sleep patterns returned to normal, i.e. sBix to seaven
hours of comfortable, uninterrupted sleep by the end of two weeks
of treatment. Controlled data obtained by a watch worn by Patient
One while she slept, which recorded the number of movements by
Patient One while she slept, indicated that Patient One’s sleep
patterns had returned to normal by the end of five weeks of

treatment.

Patient Two was a 53 year old women whose medical
history included four healthy deliveries and no abortions. At the
time that Patient Two entered the study, she demonstrated estrogen
shortage, i.e. over a 40% decrease of the normal estrogen level of
200-1200 nmole/L estrogen, and hormonal withdrawal symptoms
including periods of severe aight sweats with hot flashes which
great:ly disturbed her sleep patterns, weight loss in the amount of
22 pounds (from 150 pounds to 128 pounds), osteoporosis as
measured by a bone density measurement device of roughly 40% bone
density loss compared to a normal bone density, atrophic vaginitis
with dry mucosa and sexual inactivity, and depression with
complaints of suicidal ideation and death wishes. Accordingly, a
combination of 0.5 mg 17-beta-estradiol and 75 mg of melatonin was
administered to Patient Two on a daily basis for six months.

After two weeks of treatment, her hot flashes disappeared and her

sleep was normal, i.e, six to seven hours of comfortable,
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uninterrupted sleep. She also felt a significant improvement in
her strength, her confidence returned and she was better able to
return to her household activities and work. After six weeks of
medication, Patient Two’'s vaginal atrophy had disappeared.
However, she still complained of loss of libido resulting from
clitoris atrophy and was not having sexual intercourse. In order
to restore her libido, which was likely adversely affected by the
estrogen, she was administered a 50 mg injection (a depot
injection) of testosterone benzoate cence monthly for the remainder
of the six month treatment period. Within a weck after
administration of the testosterone in combination with estradiol
and melatonin, her sense of subjective well-being, as determined
by libido, mental disturbance, sleep disturbance, hot flashes,
etc., vastly improved. Three weeks after the administration of
this medication, Patient Two demonstrated normal cycling, a normal
libido, and had returned to normal sexual activity. After both
four months and six months of treatment, her bone density
measuremert showed normal bone density (as defined by the
calibrated bone density measurement tool). Currently, Patient
Two is sleeping well, i.e comfortably and uninterrupted for six-
seven hours a night, has gained all her weight back, and is

functicning well both at home and at work.

Patient Three was a 49 year old woman with two normal
deliveries and one abortion in her history. At the age of 39
years, Patient Three was diagnosed with polycystic ovarian disease

on both her ovaries. Subsequently, at the age of 49, a
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hysterectomy was performed on Patient Three, removing both of her
ovaries. Immediately following surgery, Patient Three developed
severe estrogen withdrawal symptomatology which included hot
flashes, sleep disturbance, decreased appetite, vaginal atrophy,
and kraurosis vulvae. Five months after the hysterectomy, she
complained of painful sensations in her long bones (extremity
bones) and had a bone density measurement showing a reduction in
bone density of 25% from the normal calibrated bone density.
Accordingly, a combination of 0.5 mg 17-beta-estradiol and 75 mg
of melatonin was administered to Paticnt Three on a daily basis
for six months. After one month of treatment, her hot flashes
disappeared, her circadian cycle returned to normal (i.e., she had
an active day cycle and quiet night cycle), she was able to sleep
well and her appetite returned to normal. However, after two
months of treatment, she had not returned to normal sexual
function, i.e., she was having intercourse less than once a week

due to her physical and/or mental state. Accordingly, Patient

' Three’s treatment was supplemented with a 50 mg injection (a depot

injection) of testosterone benzoate once monthly for the remainder
of the six month treatment period, i.e. a period of four months.
Within one month after the administration of testosterone in
combination with melatonin and estradiol, Patient Three returned
to normal sexual function. Atter tour months of treatment with
the melatonin, estradiol, and testosterone medication, her bone
densometry reading was normal (in relation to the calibrated
measurement device). After six months of treatment, she also

demonstrated improved subjective well-being, including a normal
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sleep/wake cycle (six to seven hours of comfortable, uninterrupted
sleep during the night), a normal appetite and her vaginal atrophy

and hot flashes disappeared.

Patient Four, a woman in peri-menopause, was a 57 year old
woman with 5 healthy deliveries and no abortions in her history.
Patient Four had had a normal menstrual cycle, i.e. a cycle
lasting 24 to 36 days with 4 to 8 days of bleeding, until the age
of 54. For three years prior to entry into the study, Patient
Four experienced estrogen withdrawal symptomatology including
irregular menstrual cycles, irregular periods of spontaneous
over-sweating and hot flashes which were accompanied with tinnitus
in the right ear, dizziness and nausea, weight loss of more than
12 kilograms (26.4 pounds) and dyspareunia. Accordingly, a
combination of 0.5 mg 17-beta-estradiol and 75 mg melatonin was
adminigtered to Patient Four on a daily basis for sgsix months.
After two months of treatment, her subjective symptoms (listed

v above) disappeared -- she was able to engage in normal intercourse
ahd her sleep/wake cycle, appetite and subjective sense of well-
being, including the het flashes, dizziness and nausea, were

.  returned to normal. However, in the fourth medication month it
was discovered that Patient Four had some endometrial hyperplasia.

:..% Accordingly, 1.25 mg of 23-carbon-progesLerone Duphaston was

««' " administered once daily in the form of a pill to Patient Four in

.eeess COmbination with the melatonin/estradiol therapy for a period of

fourteen (14) days. After fourteen days of treatment with

..i .' progesterone in combination with melatonin and estradiol, Patient

s

- »~

ot
1
%

R

B N e D R e




v
L]

. 14/7
Four’s endometrium proliferation had returned to normal, i.e. no
proliferation occurred. After sixX months of treatment, it was
also shown that she had strong symptomatic alleviation of those

subjective symptoms described above.

Patient Five, a woman in early menopause, was a healthy 44

year old woman with a normal menstrual cycle, i.e. a cycle lasting

24 to 36 days with 4 to 8 days of bleeding, and without a history
of previous pregnancy. For the three months prior to entry into
the study, Patient Five did not have a menstrual cycle,
experienced some hot flashes and complained of dizziness and
weight loss. Accordingly, a combination of 0.5 my
17-beta-estradiol and 75 mg of melatonin was administered to
Patient Five on a daily basis for a period of six months. During
treatment, Patient Five complained of significant periods of
headache, primarily at the end of the day prior to the
administration of medication at nighttime before she went to bed.
After administration of the medication, the symptomatic relief of
Patient Five’s headaches was relatively quick. After three weeks
of treatment, Patient Five was free of all symptoms discussed

above and was back to her normal activity.
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Claims

1. A method of alleviating or preventing
menopausal or post-menopausal symptoms in a woman
suffering from or susceptible to such symptoms which
comprises administering orally, intravenously or in the

5 form of an implant on a daily basis an effective amount
of melatonin in combination with one or more estrogens,
one or more androgens or both an androgen and an
estrogen.

2. The method of claim 1 wherein the melatonin is
administered in combination with one or more estrogens
and the daily dosage of melatonin is sufficient to
increase the female’s physiological tolerance for the

5 estrogen administered.

3. The method of claim 2 wherein the daily dosage
level of estrogen ranges from about 0.125 mg to about
15 mg and the daily dosage level of the melatonin
ranges from about 1 mg to about 2000 mg.

4. The method of claim 2 wherein the estrogen is
selected from the group consisting of estrone, equilin,
17-a-dihydroequilin, 17-a-estradiol, equilenin and 17-
a-dihydroequilenin.

5. The method of claim 4 wherein the estrogen is
administered in the form of its sulfate ester salt.

6. The method of claim 2 wherein an estrogen is
selected from the group consisting of ethinyl
estradiol, mestranol, estradiol, estriol, estrone,
diethylstilbestrol, quinestradiol and estrone suliate.

7. The method of claim 1 wherein a melatonin
analog, which when combined with an estrogen and/or an
androgen is effective in alleviating or preventing
menopausal symptoms, is administered in place of

5 melatonin.
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8. The method of claim 3 wherein the daily dosage
level of the estrogen is from about 1 mg to about 8 mg,
the daily dosage of melatonin is from about 3 mg to
about 2000 mg and the estrogen and melatonin are

5 administered orally.

9. The method of claim 8 wherein the daily dosage
level of melaton’n is from about 30 mg to about 300 mg.

10. The method of claim 8 which comprises
administering daily for about 21 days a combination of
estrogen and melatonin followed by administering
melatonin daily for about 7 days in the absence of an

5 estrogen.

11. The method of claim 8 which comprises
administering daily for about 21 days a combination of
estrogen and melatonin followed by about 7 days without
melatonin or estrogen administration.

12. The method of claim 8 wherein the estrogen
and melatonin are administered for about 60 to about 90
days, then both the estrogen and melatonin are withheld
until the menopausal or post-menopausal symptoms

5 reappear.
13. The method of claim 12 wherein the daily
dosage of estrogen is from about 0.3 mg. to about 1.25
mg and the daily dosage of melatonin is about 30 mg. to
about 300 mg.
14. The method of claim 3 wherein the daily
dosage of estrogen is from about 0.125 mg to about 2.5
mg, the daily dosage of melatonin is from about 3 mg to
about 2000 mg and the estrogen and melatonin are
5 administered orally.
15. The method of claim 14 wherein the daily
dosage of melatonin is from about 30 mg to about 300
mg.
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16. The method of claim 14 or 15 which comprises
administering daily for about 21 days a combination of
estrogen and melatonin, followed by administering
melatonin daily for about 7 days in the absence of
estrogen. ‘

17. The method of claim 14 or 15 which comprises
administering daily for about 21 days a combination of
estrogen and melatonin, followed by about 7 days
without estrogen or melatonin administration.

18. The method of claim 3 wherein the method of
Administration is by intravenous injection in a
physiologically suitable carrier.

19. The method of claim 2 wherein the method of
administration is by implant.

20. The method of claim 2 wherein a progestogen
is administered in combination with the melatonin and
one or more estrogens.

21. The method of claim 20 wherein the
progestogen is selected from the group consisting of
norethindrone, norgestrel, chlormadionone-acetate,
norethynodrel, medoxyprogesterone acetate, megesterol
acetate, lynestrenol, quingestrone, norethindrone
acetate, ethynodiol acetate, dimethisterone, and
levonorgestrel.

22. The method of claim 1 wherein the melatonin
is administered in combination with at least one
androgen.

23. The method of claim ) wherein the melatonin
is administered in combination with at least one
estrogen and at least one androgen.

24. The method of claim 22 or 23 wherein the
androgen is methyltestusterone or fluoxymesterone.

25. The method of claim 22 wherein the daily
dosage of androgen is from about 0.2 mg to about 15 mg
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and the daily dosage of melatonin is from about 1 mg to
about 2000 mg.

26. The method of claim 23 wherein the daily
dosage of the androgen is from about 0.2 mg to about 15

mg, the daily dosage of estrogen is from about 0.125 mg
to about 15 mg and the daily dosage of melatonin is
5 from about 1 mg to about 2000 mg.

27. A method for effecting estrogen
supplementation in a mencpausal or post-mencpausal
woman which comprises administering orally,
intraverously or in the form of an implant effective

5 doses of one or more estrogens in combination with a

sufficient amount of melatonin to increase the woman’s
physiological tolerance for estrogen.

28. A method for treating osteoporosis which
comprises administering orally, intravenously or in the
form of an implant to a woman in need of such treatment
an effective amount of a composition comprising

5 melatonin in combination with at least one estrogen
and/or at least one androgen.

29. A method for preventing osteoporosis in a
woman susceptible to developing osteoporosis which
comprises administering orally, intravenously or in the
form of an implant effective amounts of melatonin in

5 combination with at least one estrogen and/or at least
one androgen.

é 30. A method for treating atrophic vaginitis

! which comprises administering orally, intravenously or

& in the form of an implant to a woman in need of such
treatment an effective amount of a composition

5 comprising melatonin in combination with at least one
estrogen and/or at least one androgen.

3i. A method of treating kraurosis wvulvae which
comprises administering orally, intravenously or in the

,‘—c-r—a-ﬂ-e— -

Asisl e T U e e T Ol s SO LT ST AR L L TR




2
¢

10

15

20

25

30

19

form of an implant to a woman in need of such treatment an
effective amount of a composition comprising melatonin in
combination with at least one estrogen and/or at least one
androgen.

32. A method of treating vasomotor symptoms of estrogen
deficiency which comprises administering orally,
intravenously or in the form of an implant to a woman in
need of such treatment an effective amount of a
composition comprising melatonin in combination with at
least one estrogen.

33. A composition when used for alleviating or
preventing menopausal or post-menopausal symptoms in a
human female which comprises a combination of melatonin,
in a daily dosage level of from lmg to 2000mg, and one or
more estrogens, in a daily dosage level of from 0.125mg to
15mg, and/or one or more androgens effective to alleviate
or prevent said symptoms; wherein said composition is in a
form suitable for administration orally, intravenously or
in the form of an implant.

34. A composition in accordance with claim 33 which
comprises melatonin in combination with at least one
estrogen and the amount of melatonin in the composition is
sufficient to increase the female'’s physiological
tolerance for the estrogen in the composition.

35. The composition of claim 34 wherein the estrogen is
selected from the group consisting of estrone, equilin,
17-a-dihydroequilin, 17-oa-estradiol, equilenin and
17-a-dihydroequilenin.

36. The composition of claim 35 wherein the estrogen is
administered in the form of its sulfate ester salt.

37. The composition of claim 34 wherein the estrogen is
selected from the group consisting of ethinyl estradiol,
mestranol, estradiol, estriol, estrone,
diethylstilbestrol, quinestradiol and estrone sulfate.
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34. The composition of claim 33 wherein a melatonin
analog efifective in alleviating menopausal symptoms is
substituted for melatonin.

39. The composition of claim 34 which is in oral dosage
form and the daily dosage level of the estrogen is from
lmg to 8mg and the daily dosage level of melatonin is from
3mg to 2000mg.

40. The composition of claim 39 wherein the daily dosage
level of melatonin is from 30mg to 300mg.

41. The composition of claim 39 which comprises about 21
daily doses of a combination of estrogen and melatonin and
about 7 daily doses of melatpnin.

42, The composition of claim 39 which comprises about 21
daily doses of a combination of estrogen and melatonin.
43. The composition of claim 38 which comprises about 60
to about 90 daily doses of a combination of the estrogen
and melatonin.

44, The composition of claim 33 which is in oral dosage
form and the daily dosage of estrogen is from 0.125mg to
2.5mg and the daily dosage of melatonin is from 3mg to
2000mg.

45. The composition of claim 44 wherein the daily dosage
of melatonin is from 30mg to 300mg.

46. The composition of claim 44 which comprises about 21
daily doses of a combination of estrogen and melatonin,
and about 7 daily doses of melatonin.

47. The composition of claim 44 which comprises about 21
daily doses of a combination of estrogen and melatonin.
48. The composition of claim 34 which is suitable for
administration by intravenous injection in a
physiologically suitable carrier.

49, The composition of claim 34 which is suitable for
administration by implant.

50. The composition of claim 33 which comprises an
effective amount of a combination of melatonin and at
least one androgen.

e
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51. The composition of claim 33 which comprises an
effective amount of a combination of melatonin, an
estrogen and an androgen.

52. The composition of claim 50 or 51 wherein the
androgen is methyltestosterone or fluoxymesterone.

53. The composition of claim 50 which comprises daily
dosage levels of androgen of 0.2mg to about 15mg and daily
dosage levels of 1 to 2000mg.

54. The composition of claim 51 which comprises daily
dosage levels of the androgen which range from 0.2mg to
15mg, daily dosage levels of estrogen which range from
0.125mg to 15mg and daily dosage levels of melatonin which
range from 3mg to 2000mg.

55. The composition of claim 54 wherein the daily dosage
of androgen is from 0.5mg to 2.5mg and the daily dosage of
melatonin is from 30mg to 300mg.

56. The method of claim 7 wherein the melatonin analog
has the general formula

o gy
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N
R, -~ , Ts Ilu
R0~ CH-CH-A

wherein R;, R; and R,, individually, are hydrogen or an
alky) group having 1 to about 4 carbon atoms, R, is
selected from hydrogen, hydroxy or an alkoxy group
having from 1 to about 4 carbon atoms, and A is either
-OH or -NH-C-Rs, wherein Rs; is either hydrogen or

o)
an alkyl group having from 1 to about 4 carbon atoms,
provided that if A is NH-C-R;, and R; and Rs; are both

0]

methyl and R, is hydrogen, both of R; and R, are not
hydrogen. Preferred compounds are those in which R, is
hydrogen or methoxy, with hydrogen being most
preferred. Melatonin analogs encompassed within this
definition include N-acetyl serotonin, N-acetyl, 5-
hydroxy, 6-methoxytryptamine, 6-hydroxy-melatonin, 5-
hydroxytryptophol and 5-niethoxytryptophol, with N-
acetyl serotonin being preferred.

57 . The method of claim 56 wherein the melatonin
analog is N-acetyl serotonin, N-acetyl, 5-hydroxy, 6-
methoxy tryptamine, 6-hydroxy-melatonin, 5-
hydroxytryptophol, or S-methoxytryptophol.

358. The composition of claim 39 wherein the
melatonin analog has the general formula

N
R, v \| Ts l'h.
R;0 CH-CH-A

wherein R;, R; and R,, individually, are hydrogen or an
alkyl group having 1 to about 4 carbon atoms, R, is
selected from hydrogen, hydroxy or an alkoxy group
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having from 1 to about 4 carbon atoms, and A is either
-0OH or -NH-C-Rs, wherein Rs is either hydrogen or
(o]
an alkyl group having from 1 to about 4 carbon atoms,
provided that if A is NH-C-Rs;, and R; and Rs; are both
0

methyl and R; is hydrogen, both of R; and R, are not
hydrogen. Preferred compounds are those in which R, is
hydrogen or methoxy, with hydrogen being most
preferred. Melatonin analogs encompassed within' this
definition include N-acetyl serotonin, N-acetyl, 5-
hydroxy, 6-methoxytryptamine, 6-hydroxy-melatonin, 5-
hydroxytryptophol and 5-methoxytryptophol, with N-
acetyl serotonin being preferred.

5¢. The composition of claim .58, wherein the
melatonin analog is:

/,N

O, ItT

R,0 .CH-CH-A
wherein R), R; and R,, individually, are hydrogen or an
alkyl group having 1 to about 4 carbon atoms, R, is
selected from hydrogen, hydroxy or an alkoxy group
having from 1 to about 4 carbon atoms, and A is either
-OH or -NH-C-R;, wherein Rs is either hydrogen or

0 , |
an .alkyl group having from 1 to about 4 carbon atoms,
provided that if A is NH-C-Rs;, and R; and Rs are both
0

methyl and R, is hydrogen, both of R; and R, are not
hydrogen. Preferred compounds are those in which R; is
hydrogen or methoxy, with hydrogen being most

preferred. Melatonin analogs encompassed within this
definition include N-acetyl serotonin, N-acetyl, 5-
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hydroxy, 6-methoxytryptamine, 6-hydroxy-melatonin, 5-,
25 hydroxytryptophol and 5-methoxytryptophol, with N-
acetyl serotonin being preferred.

Dated this 13th day of December, 1994.

Applied Medical Research XLtd.
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