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TREATMENT OF MENSTRUAL PAIN AND EXCESSIVE MENSTRUAL BLOOD
LOSS BY INTRAVAGINAL ADMINISTRATION OF A LOW DOSE OF
ANTIFIBRINOLYTIC OR HEMOSTATIC AGENT IN COMBINATION WITH NON-
STEROIDAL ANTI-INFLAMMATORY DRUG

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority from U.S. Provisional Application Serial No.
61/472,904 filed on April 7, 2011, which is incorporated herein by reference in its
entirety.

FIELD OF THE INVENTION

The present invention relates to the treatment of female menstrual disorders. More
specifically, the present invention relates to the pharmacological treatment of
menstrual pain accompanied with excessive menstrual blood loss. More specifically,
the present invention relates to the pharmacological treatment of menstrual pain
accompanied with excessive menstrual blood loss by simultaneous intravaginal
administration of a non-steroidal anti-inflammatory drug in combination with a low

dose of an antifibrinolytic or hemostatic agent.

BACKGROUND

[0001]Menstrual disorders affect the lives of millions of women. Painful menstrual
periods associated with heavy menstrual bleeding often require medical attention and

initiation of appropriate therapy.

[0002]Painful menstrual periods may be clinically diagnosed as primary or secondary
dysmenorrhea. Primary dysmenorrhea is defined as painful menstrual periods in
women with normal pelvic anatomy. It is characterized by crampy pelvic pain
beginning shortly before or at the onset of menstrual periods and lasting for one to
three days. Dysmenorrhea also may be secondary to pelvic organ pathology.’
Reported dysmenorrhea prevalence rates range from 43% to 90%. The variability in
these estimates is explained by the varying methods of data collection, definitions of

dysmenorrhea and populations studied.?

[0003]Heavy menstrual bleeding is defined as menorrhagia when the menstrual
blood loss (MBL) exceeds 80 mL per menstrual cycle. In real-world practice, if a
woman’s periods are so heavy or so long that she finds them distressing she is
experiencing heavy menstrual bleeding. One-third of all women report heavy
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menstrual bleeding at some point in their lives, and in Western countries about 5% of

reproductive-aged women seek treatment for it annually.’

[0004]With the high prevalence of dysmenorrhea and menorrhagia, one may expect
that a substantial number of women are suffering from both diseases concomitantly.
Days of painful menstrual periods in conjunction with excessive menstrual blood loss
may also be experienced by women not clinically diagnosed with either condition, or
diagnosed with only one of them (e.g., clinically diagnosed menorrhagia in the
absence of dysmenorrhea, or clinically diagnosed dysmenorrhea in the absence of

menorrhagia).

[0005]In North America and Europe, dysmenorrhea and menorrhagia are often
treated by off-label use of approved hormonal contraceptives. For a number of
women, the treatments may not be acceptable due to known contraindications,
hormone-related adverse events and/or undesirable changes in the menstrual
bleeding pattern, including unpredictable intra-cyclic bleeding, irregular menstrual
periods and/or the development of amenorrhea.*>® Due to known safety issues,
danazol is rarely considered as a viable pharmacological treatment option. Surgical
removal of the uterus (e.g.., hysterectomy) may be considered for women with
severe, refractory dysmenorrhea and menorrhagia. Yet, this is a radical treatment
option with known undesirable consequences, including loss of fertility, surgical
morbidity, as well as entailing high cost. There is limited evidence supporting
minimally invasive methods of endometrial destruction as efficacious treatment

options for dysmenorrhea and menorrhagia."’

[0006]Non-steroidal anti-inflammatory drugs (NSAIDs) are considered the best-
established and the most appropriate initial therapy for
dysmenorrhea."8%10.11:1213.14.1516 The following NSAIDs are commonly prescribed for
the treatment of pain associated with dysmenorrhea: (1)Mefenamic acid, (Ponstel®);
(2) Ibuprofen (Motrin® Advil®); (3)Diclofenac potassium (Cataflam®); (4)Naproxen
sodium (ANAPROX®/ANAPROX® DS): (5)Ketoprofen (Orudis®); (6) Meclofenamate

. 17,18,19,20,21,22,23
sodium.

Ibuprofen, naproxen and ketoprofen are recommended
drugs.”"? In the published meta-analysis, ibuprofen was singled out as the drug

having the most favorable risk-benefit ratio."®

[0007] Oral NSAIDs have been shown to reduce MBL.6**%* The NSAIDs’ ability to
reduce MBL is related to the established relationship of endomyometrial

PCT/US2012/031227
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prostaglandins to the genesis of menorrhagia. The most extensively studied NSAIDs,
the fenamates, inhibit prostaglandin synthesis and bind to prostaglandin receptors

which are significantly increased in women with menorrhagia®.

[0008] Many patients desire greater reduction of the amount of menstrual flow than
what is typically achievable using recommended doses of oral NSAIDs.? To ensure
greater reduction of menstrual blood loss, the maximal NSAID doses must often be
adminitered.* This leads to undesirable side effects such as diarrhea, nausea,
vomiting, stomach pain, constipation, and allergic reactions and is not optimal,
particularly if a much lower NSAID dose is sufficient to alleviate menstrual pain. As
an example, a high dose of ibuprofen (800 mg every 8 hours) has been
recommended for MBL reduction®, while a lower dose may be sufficient to alleviate
menstrual pain. A recommendation in the FDA-approved class labeling for NSAIDs is

to use the lowest effective dose for the shortest duration possible.?’

[0009]In addition, NSAIDs demonstrate inferior efficacy in reducing MBL when
compared to another drug widely used for treatment of menorrhagia, oral tranexamic
acid. Oral tranexamic acid is marketed in the U.S. as Lysteda® and both within and
outside the U.S. as Cyklokapron®. As is reported in the Lysteda label, tranexamic
acid is a synthetic lysine amino acid derivative which diminishes the dissolution of
hemostatic fibrin by plasmin. In the presence of tranexamic acid, the lysine receptor
binding sites of plasmin for fibrin are occupied, preventing binding to fibrin
monomers, thus preserving and stabilizing fibrin’s matrix structure.?” The
antifibrinolytic activity of tranexamic acid results in inhibition of the dissolution of
clots.?® For many women, oral tranexamic acid is an efficacious treatment option.
Clinical studies indicated that a 3900 mg/day regimen (marketed in the US as
Lysteda) meets MBL reduction targets established by the FDA and significantly

reduces limitations on social, leisure and physical activities.?”°

[0010]However, the treatment-induced changes in MBL established in the Lysteda
clinical trials may be not satisfactory for some women, and many patients may desire
even greater reduction of the amount of menstrual flow. As was noted in the medical
review of the Lysteda NDA, less than half (44%) of subjects returned to normal MBL
after treatment (i.e., achieved a mean on-treatment MBL of less than 80 mL). There
were no statistically significant differences between tranexamic acid and placebo
treatment with regard to reduction of large stains, small and large clots as well as for
changes in serum ferritin levels.® The latter endpoint is particularly meaningful for

3
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women with impaired iron status and/or clinically-diagnosed anemia frequently

associated with menorrhagia.

[0011]In the evaluation of tranexamic acid in the treatment of menorrhagia performed
in 2000 by the European Agency for the Evaluation of Medicinal Products (EMEA), a
dose-dependent increase in efficacy was noted. The same review recommended a
daily dose of 3-4 g/day and indicated that the risk of gastrointestinal adverse events
is increased at 6 g/day.®" While the FDA-approved Lysteda regimen (up to 3.9 g/day)
is within the aforementioned recommended dosing range, certain Warnings and
Precautions -- dose adjustment in women with renal impairment; increase in the risk
of blood clots, stroke, or myocardial infarction in the event of concomitant therapy
with hormonal contraceptives; the possibility of severe allergic reactions; visual or
ocular adverse effects® - reflect regulatory concerns regarding Lysteda’s safety. In
the risk-benefit assessment, the FDA medical reviewer suggested a 50% dose
reduction for women who do not tolerate the common adverse events associated

with the approved treatment regimen.*

[0012]A possibility of combining oral NSAID and oral tranexamic acid treatments has
been suggested.® It may be assumed that the currently-approved doses of 3.9
mg/day for Lysteda (US) and 3.0 mg/day for Cyklokapron® (ex-US) would be
used.?”**® A combination oral tablet containing the standard doses of tranexamic acid
(500 mg) and NSAID mefenamic acid (250 mg) is marketed in India (under
Gynameno-Plus® and other trade names). These treatment modalities do not take
into consideration substantial contribution of the NSAID component to the MBL
reduction. As a result, they use doses of tranexamic acid which are much greater
than needed for adequate control of excessive MBL resulting in increased incidence

of adverse events.

[0013]Taken together, the clinical evidence indicates that the efficacy of oral NSAIDs
in the treatment of dysmenorrhea and oral tranexamic acid in the treatment of
menorrhagia must be weighed against the potentially disturbing side effects
associated with these medications. When administered concomitantly via the
conventional oral route at approved doses, the drugs may raise safety concerns.

[0014]In addition to the parenteral drug delivery routes (oral and intravenous), local
administration of tranexamic acid has been studied. Efficacy of this route was

established in a number of clinical studies.***** In various clinical settings, placebo-

4
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adjusted differences in blood loss (indicating a direct drug effect) ranged from 55 mL
to 750 mL.***3%% The lower limit of the reported range is above the blood loss
decrease (50 mL) considered by the FDA as a desirable menstrual blood loss

reduction target.?’

[0015]Local administration of tranexamic acid is proven to be efficacious despite very
low, sometimes undetectable, circulating drug levels. For example, use of
mouthwash containing tranexamic acid was shown to reduce the incidence of
postoperative bleeding complications when compared to placebo.* Such an effect
was achieved despite a small amount of tranexamic acid being administered and its
short residence time in the oral cavity.”” After administration of an oral tablet of
tranexamic acid, mean drug plasma concentrations (7 mcg/mL) reached therapeutic
levels, whereas the drug was not detected in saliva samples. After a mouth rinse,
plasma concentrations remained below 2 mcg/mL while the saliva concentrations
reached a much higher maximum level (above 200 mcg/mL) and remained at a
therapeutic level for more than two hours.?**” Reduction of the postoperative blood
loss without detectable plasma drug levels was also reported for other locally
administered antifibrinolytic drugs, specifically aprotinin.®

[0016]A number of studies investigated fibrinolytic enzyme systems in menstrual
blood. 38:39404142434445 Ragylts of one of these studies suggest that high levels of
menstrual plasminogen activator and plasmin are most likely derived from the
endometrium, with significantly greater levels in women with excessive bleeding
when compared to those with normal menstrual volumes. Notably, no such
differences could be found in the peripheral blood. Both plasminogen activator and
plasmin activity in menstrual blood were significantly higher than those in peripheral

blood, irrespective of the intensity of the women’s menstrual bleeding.39

[0017]Local delivery of NSAIDs for pain relief was also studied. For example, recent
clinical programs (Pennsaid®, 1.5% w/w diclofenac sodium topical solution in

47 Ketotransdel®,

treatment of knee osteoarthritis, developed by Covidien Inc.
ketoprofen 10% cream, for the reduction of pain associated with acute soft tissue
injuries, developed by Transdel Pharmaceuticals, Inc.*®) resulted in excellent efficacy
outcomes and significant reduction of treatment-related gastrointestinal adverse
events when compared to the oral route of drug administration. Notably, local

delivery of NSAIDs ensured anti-inflammatory and analgesic effects despite minimal
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drug concentrations in blood; the estimated systemic absorption for one of the
referenced compounds was about 1 - 2 % of a comparable oral dose.*®

[0018]Feasibility of the intravaginal delivery of NSAIDs was confirmed in preclinical
testing of naproxen and ketorolac in rabbits as described in US Patent No.
6,086,909. Also, data from Phase 2 trial in women suffering from primary
dysmenorrhea indicated that intravaginal delivery of mefenamic acid resulted in pain
relief equivalent to that achieved with the oral capsules, but at 20% of the oral dose.
In addition to significant reduction of the dose of the drug required, the intravaginal
mefenamic acid tampons demonstrated the potential to reduce the time until pain

relief was achieved.*

[0019]Effectiveness of intravaginal drug delivery is supported by a substantial body of
evidence. It is established for estrogens used to treat vaginal atrophy and related
symptoms®, as well as osteoporosis and other menopausal symptoms.>’ Other
examples of compounds with greater effects after intravaginal administration include
misoprostol for cervical ripening®, a danazol ring for the treatment of infiltrating

endometriosis®, and a progesterone gel.>**

The contraceptive efficacy of
levonorgestrel(LNG)-containing intrauterine system, Mirena® with 20mcg/day LNG
delivery, is at least comparable to that reported for the LNG-only pill delivering a 50%
greater daily dose. As noted in the Mirena NDA Medical review, serum
concentrations of levonorgestrel for Mirena are approximately one-tenth the serum
concentration produced by an oral contraceptive containing 0.1 mg LNG and about
half of that produced by the Norplant® system. The local endometrial concentrations,
however, are over 100 times higher in Mirena users than in users of oral

contraceptives containing 0.25 mg LNG.%

SUMMARY OF THE INVENTION

The present invention provides pharmaceutical compositions, delivery devices and
methods for effectively relieving menstrual pain and reducing excessive menstrual
blood loss (MBL) without the undesirable side effects of current oral medications by
providing simultaneous intravaginal delivery of a non-steroidal anti-inflammatory drug
(NSAID) in combination with an antifibrinolytic or hemostatic agent. As disclosed

herein, local administration of a combination of low doses of an NSAID and an

6

PCT/US2012/031227



10

15

20

25

30

35

WO 2012/138542

antifibrinolytic or hemostatic agent can be rendered safe and efficacious if it utilizes
intravaginal drug delivery. Drug delivery devices of the present invention allow
achieving simultaneous drug delivery directly to the affected tissues that are close to
the vagina (e.g., uterine cavity, uterine muscle layers) during menstrual periods. Any
form of drug delivery device which will effectively deliver the treatment agents to the
vaginal endothelium and adjacent tissues is intended to be included within the scope
of this invention. Non-limiting examples of useful intravaginal drug delivery devices
include vaginal ring, vaginal tablet, pessary, ovule, suppository, vaginal sponge,

diaphragm, pad, tampon, foam, cream, ointment, and gel.

As specified herein, effective local concentrations of drugs are achievable with doses
much lower than those administered intravenously, or by the oral route. When used
according to the method of the invention, levels of NSAID and antifibrinolytic or
hemostatic agent in the systemic circulation are greatly reduced, possibly below
detectable limits, leading to a lower incidence of adverse events, such as diarrhea,
nausea, vomiting, stomach pain, upset stomach, constipation, heartburn, allergic
reactions, disturbance of color, sharpness, or field of vision, etc. The local
administration of antifibrinolytic or hemostatic agent (e.g., tranexamic acid) may also
eliminate risk of systemic toxicity and thrombloembolism — well known risks

associated with its oral and intravenous administration.

Relatively high local tissue concentrations of NSAID and antifibrinolytic or hemostatic
agent achievable by the pharmaceutical compositions, delivery devices and methods
of the present invention ensure a shorter time to achieving the desired
pharmacodynamic effects (e.g., inhibition of prostaglandin synthesis and binding to
prostaglandin receptors by NSAID; reduction of plasminogen activator and plasmin
levels, formation of strong and stable blood clots, etc. by antifibrinolytic or hemostatic
agent.

Since the menstrual pain originates from the uterine muscle layer, the local effects of
NSAIDs are very important for its treatment. The published findings also suggest that
plasminogen activator and plasmin activity in menstrual blood are significantly higher
than those in peripheral blood irrespective of the intensity of the women’s menstrual
bleeding.*

Better compliance by women using intravaginal devices of the invention (as

compared, e.g., to oral tablets) is also expected.

7
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While the exact intravaginal doses for each drug useful in the pharmaceutical
compositions, delivery devices and methods of the present invention are going to be
determined in clinical trials, the possibility of a drastic dose decrease, relative to the
currently approved oral doses, with no compromise (but rather improvement) in the
relief of menstrual pain and in the reduction of MBL is surprising and new. With an
expected decrease in drug-related adverse events, this treatment modality can be
considered as the first treatment option in the management of menstrual pain
accompanied with excessive MBL. Also surprising and new is the possibility of
achieving a therapeutic effect (manifested in the relief of menstrual pain and in the
reduction of MBL) in the absence of detectable plasma concentration levels, or in the
presence of circulating levels of the drugs much lower than those reported after
administration of oral tablets.

While the exact intravaginal doses for each drug useful in the pharmaceutical
compositions, delivery devices and methods of the present invention are going to be
determined in clinical trials, initial dose selection is driven by a number of factors,
including, but not limited to, the potency of the specific compounds involved, the
volume of menstrual flow and the presence of clots, stains, the severity of the
symptoms associated with menstruation, as well as specific patient characteristics
(age, weight, presence of anemia, duration of the disease, etc). The dose selection
also takes into account the effect of a given NSAID in reducing the volume of MBL.
For NSAIDs which cause reduction in the volume of MBL, the dose of co-
administered antifibrinolytic or hemostatic agent can be lowered. Relative severity of
menstrual pain and the volume of MBL in a given patient must also be taken into
account. For example, in women with severe dysmenorrhea and relatively modest
MBL, addition of a very small dose of antifibrinolytic or hemostatic agent to the potent
dose of NSAID should be considered. If, however, menstrual pain is less than severe
and MBL is high, then a relatively small dose of NSAID is combined with a
substantial complementary dose of antifibrinolytic or hemostatic agent. In all cases,
the goal is an effective treatment of both conditions with an appropriate dose of each
component. Following the intravaginal administration of a combination of an NSAID
and an antifibrinolytic or hemostatic agent according to the present invention,
reduction of MBL is expected to exceed clinical targets established by the FDA® in

the treatment of menorrhagia.
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Non-limiting examples of NSAIDs useful according to the present invention include
ibuprofen, naproxen, diclofenac, ketoprofen, mefenamic acid, meclofenamate
sodium, and metabolites thereof.

Non-limiting examples of useful antifibrinolytic and hemostatic agents according to
the present invention include tranexamic acid, ¢-amino-caproic acid, aprotinin,
antipan, gabexate mesilate, pepstatin, leupeptin, chymostatin, and metabolites
thereof.

The optimal treatment duration will also be determined during the clinical trials. In
one embodiment of the invention, the drug administration starts at the onset of the
menstrual period and last for several days, until the end of menstrual period or at
least until the end of painful and/or heavy menstrual bleeding.

DETAILED DESCRIPTION OF THE INVENTION
Definitions:

A vaginal ring (also known as an intravaginal ring) is a polymeric drug delivery
device providing controlled release of drug(s) to the vagina over an extended period
of time.

Menstrual flow is defined as encompassing menstrual blood and/or menstrual fluid.
Menstrual pain relief is defined as a decrease in the severity of menstrual pain
when compared to the pre-treatment conditions. Menstrual pain relief may be
complete (when a woman does not experience any pain) or partial (when a woman
experiences less severe pain).

A therapeutically effective amount of NSAID is defined as the amount of the drug
that results in significant (at least, 20%) changes in a 4-point verbal rating scale
ranging from 0 (no pain) to 3 (severe pain) and/or a 100-mm visual analog scale of
severity of the menstrual pain (see reference 58) when compared to the pre-
treatment conditions.

A therapeutically effective amount of an antifibrinolytic or hemostatic agent is
defined as the amount of the drug that results in significant (at least, 15%) change in
the volume of menstrual blood loss when compared to the pre-treatment conditions.
A daily dose of an NSAID or an antifibrinolytic or hemostatic agent is defined as
amount of the drug released from the intravaginal device or composition on the daily
basis.

PCT/US2012/031227



10

15

20

25

30

35

WO 2012/138542

-The invention provides a method for relieving menstrual pain and reducing
menstrual blood loss in a female comprising simultaneously administering
intravaginally to the female a first therapeutically effective amount of a non-steroidal
anti-inflammatory drug (NSAID) and a second therapeutically effective amount of an
antifibrinolytic or hemostatic agent.

- In one embodiment, the NSAID and the antifibrinolytic or hemostatic agent are
administered in the same composition.

-In one embodiment, the NSAID and the antifibrinolytic or hemostatic agent are
delivered simultaneously on a delivery device providing simultaneous drug release to
local affected tissues.

-The method of the invention can be useful for relieving menstrual pain and reducing
menstrual blood loss in females who have menstrual bleeding of less than 80 ml per
menstrual cycle as well as in females who have menstrual bleeding of more than 80
ml per menstrual cycle.

-The method of the invention can be useful for relieving menstrual pain and reducing
menstrual blood loss in females who have various conditions, including, without
limitation, primary dysmenorrhea, secondary dysmenorrhea, menorrhagia, idiopathic
menorrhagia, cyclic heavy menstrual bleeding, dysfunctional uterine bleeding, and
anemia.

-In one embodiment, the NSAID and the antifibrinolytic or hemostatic agent are
administered from the onset of menstrual bleeding until the resolution of related
symptoms or the end of the menstrual period.

-In one embodiment, upon administration of the NSAID and the antifibrinolytic or
hemostatic agent, the amount of the NSAID and the antifibrinolytic or hemostatic
agent in the female’s systemic circulation is below detection levels.

-In conjunction with the above methods, the invention also provides medicated
intravaginal devices comprising a first therapeutically effective amount of a non-
steroidal anti-inflammatory drug (NSAID) and a second therapeutically effective
amount of an antifibrinolytic or hemostatic agent.

-Non-limiting examples of the intravaginal delivery devices useful according to the
present invention include vaginal ring, vaginal tablet, pessary, ovule, suppository,
vaginal sponge, diaphragm, pad, tampon, foam, cream, ointment, and gel.

-In one embodiment, the intravaginal delivery device is a vaginal ring.

-The NSAID and the antifibrinolytic or hemostatic agent can be mixed throughout the
vaginal ring.

-The NSAID and the antifibrinolytic or hemostatic agent can be, e.g., distributed
uniformly throughout the vaginal ring, or encapsulated in a part of the vaginal ring, or

10
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located at the center of the vaginal ring, or membranes of the NSAID and the
antifibrinolytic or hemostatic agent can be placed between an unmedicated core and
a metering layer of the vaginal ring.

-The invention further provides pharmaceutical compositions for intravaginal
administration comprising a first therapeutically effective amount of a non-steroidal
anti-inflammatory drug (NSAID) and a second therapeutically effective amount of an
antifibrinolytic or hemostatic agent. Non-limiting examples of useful pharmaceutical
compositions include liquid, tablet, foam, cream, ointment, and gel.

-In one embodiment, the NSAID is able to reduce the volume of menstrual blood
loss.

-Non-limiting examples of NSAIDs useful according to the present invention include
ibuprofen, naproxen, diclofenac, ketoprofen, mefenamic acid, meclofenamate
sodium, and metabolites thereof.

-In one embodiment, the daily NSAID dose is ranging from 1 mg to 500 mg.

-In one embodiment, the NSAID is ibuprofen and the daily dose of ibuprofen is
ranging from 10 mg to 400 mg.

-In one embodiment, the NSAID is naproxen and the daily dose of naproxen is
ranging from 10 mg to 300 mg.

-In one embodiment, the NSAID is diclofenac and the daily dose of diclofenac is
ranging from 5 mg to 25 mg.

-In one embodiment, the NSAID is ketoprofen and the daily dose of ketoprofen is
ranging from 5 mg to 25 mg.

-In one embodiment, the NSAID is mefenamic acid and the daily dose of mefenamic
acid is ranging from 10 mg to 125 mg.

-Non-limiting examples of antifibrinolytic or hemostatic agents useful according to the
present invention include tranexamic acid, e-amino-caproic acid, aprotinin, antipan,
gabexate mesilate, pepstatin, leupeptin, chymostatin, and metabolites thereof.

-In one embodiment, the daily dose of antifibrinolytic or hemostatic agent does not
exceed 1g.

-In another embodiment, the daily dose of antifibrinolytic or hemostatic agent is
ranging from 50 mcg to 500 mg.

-In one embodiment the antifibrinolytic agent is tranexamic acid and the daily dose of
tranexamic acid is ranging from 100 mg to 250 mg.

-In one embodiment the antifibrinolytic agent is e-amino-caproic acid and the daily
dose of e-amino-caproic acid is ranging from 250 mg to 400 mg.

-In one embodiment the antifibrinolytic agent is aprotinin and the daily dose of
aprotinin is ranging from 150 mg to 300 mg.

11
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EXAMPLES

The present invention is also described and demonstrated by way of the following
examples. However, the use of these and other examples anywhere in the
specification is illustrative only and in no way limits the scope and meaning of the
invention or of any exemplified term. Likewise, the invention is not limited to any
particular preferred embodiments described here. Indeed, many modifications and
variations of the invention may be apparent to those skilled in the art upon reading
this specification, and such variations can be made without departing from the
invention in spirit or in scope. The invention is therefore to be limited only by the
terms of the appended claims along with the full scope of equivalents to which those

claims are entitled.

Example 1.The vaginal ring serving as a drug delivery device comprises a
supporting ring free of active drugs. The next (second) layer contains medications
selected for treatment of painful menstrual period (NSAID) accompanied with
excessive menstrual blood loss (tranexamic acid or another antifibrinolytic or
hemostatic agent). This layer is coated with the third, drug-free layer. Detailed
description of such vaginal ring and suitable manufacturing methods can be found in
U.S. Patent No 4,822,616.

Per U.S. Patent No 4,822,616, the supporting ring is made from a physiologically
acceptable synthetic resin, such as, e.g., polyethylene, RTV silicone elastomers, LTV
silicone elastomers, polyamides and polytetrafluoroethylene. The second layer with
active medications comprises a pharmaceutically acceptable resin from which the
drugs are released. A preferred embodiment consists of the combination of drugs
and LTV silicone elastomer with a composition also described in the patent. Any LTV
silicone elastomer is used in the third layer. The proposed vaginal ring ensures
release of the active drugs within the limits of the dosage required for the desired

relief of menstrual pain and reduction of menstrual blood loss.

In one embodiment, the second layer is medicated with diclofenac in an amount
adequate to release the drug in a rate of or 5-25 mg/day and with tranexamic acid in
an amount adequate to release the drug in a rate of 100-250 mg/day. In another
embodiment, the second layer is medicated with diclofenac in an amount adequate to

release the drug in a rate of or 5-25 mg/day and with g-amino-caproic acid in an
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amount adequate to release the drug in a rate of 250-400 mg/day. In yet another
embodiment, the second layer is medicated with diclofenac in an amount adequate to
release the drug in a rate of or 5-25 mg/day and with aprotinin acid in an amount

adequate to release the drug in a rate of 150-300 mg/day.

Example 2.The vaginal ring serving as a drug delivery device comprises active drugs
selected for treatment of painful menstrual period (NSAID) accompanied with
excessive menstrual blood loss (tranexamic acid or another antifibrinolytic or
hemostatic agent) and a delivery module. Delivery module comprises (a) reservoir for
storing the active drugs, (b) a rate controller or wall that is formed of styrene-
butadiene copolymer that maintains the prescribed rate of drugs release throughout
the life of system, (¢) energy source or the concentration of active drugs in reservoir
that provides the driving means for transferring the active drugs from a higher
amount in reservoir to the rate controller, (d) an inner mass transfer conductor for
housing the active drugs in reservoir, and (e) a portal that provides the exit from the
drug delivery module to the tissues. Detailed description of such vaginal ring and its

manufacturing process can be found, for example, in U.S. Patent No 4,250,611.

In one embodiment, the delivery module of the vaginal ring contains ketoprofen in an
amount adequate to release the drug in a rate of or 5-25 mg/day and tranexamic acid
in an amount supporting the drug release at a rate of 100-250 mg/day. In another
embodiment, the delivery module of the vaginal ring contains ketoprofen in an
amount adequate to release the drug in a rate of or 5-25 mg/day and ¢-amino-caproic
acid in an amount supporting the drug release at a rate of 250-400 mg/day. In yet
another embodiment, the delivery module of the vaginal ring contains ketoprofen in
an amount adequate to release the drug in a rate of or 5-25 mg/day and aprotinin in

an amount supporting the drug release at a rate of 150-300 mg/day.

Example 3.The vaginal ring serving as a drug delivery device is a ring-shaped solid
carrier made of silicone rubber (polysiloxane) or other suitable material. The ring has
a homogenous design with active drugs dispersed in the carrier. Detailed description

of such vaginal ring can be found, for example, in U.S. Patent No 5,869,081.
Per U.S. Patent No 5,869,081, the vaginal ring provides sustained release of the

medications and results in low circulatory levels of the drugs, while concentrating its

biological effect on a regional level.
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In one embodiment, the carrier contains ibuprofen in an amount adequate to release
the drug in a rate of or 100-200 mg/day and tranexamic acid in an amount supporting
the drug release at a rate of 100-250 mg/day. In another embodiment, the carrier
contains ibuprofen in an amount adequate to release the drug in a rate of or 100-200
mg/day and e-amino-caproic acid in an amount supporting the drug release at a rate
of 250-400 mg/day. In yet another embodiment, the carrier contains ibuprofen in an
amount adequate to release the drug in a rate of or 100-200 mg/day and aprotinin in
an amount supporting the drug release at a rate of 150-300 mg/day.

Example 4.The vaginal ring serving as a drug delivery device is a ring-shaped solid
carrier designed for the simultaneous release of at least two active substances. The
ring has at least two reservoirs each containing different agent. The reservoirs are
substantially tubular and at least one end of such a reservoir is attached to the end of
another reservoir by means of a plug that does not permit transport of the agents by
diffusion or by any other method. The reservoirs are assembled together to form a
drug release system. Detailed description of such vaginal ring can be found, for
example, in U.S. Patent No 4,596,576.

Per U.S. Patent No 4,596,576, the vaginal ring provides sustained release of the two

agents in a fixed ratio over a lengthy period.

In one embodiment, the carrier contains ibuprofen in an amount adequate to release
the drug in a rate of or 100-200 mg/day and tranexamic acid in an amount supporting
the drug release at a rate of 100-250 mg/day. In another embodiment, the carrier
contains ibuprofen in an amount adequate to release the drug in a rate of or 100-200
mg/day and e-amino-caproic acid in an amount supporting the drug release at a rate
of 250-400 mg/day. In yet another embodiment, the carrier contains ibuprofen in an
amount adequate to release the drug in a rate of or 100-200 mg/day and aprotinin in
an amount supporting the drug release at a rate of 150-300 mg/day.
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All patents, applications, publications, test methods, literature, and other
materials cited herein are hereby incorporated by reference in their entirety as if
physically present in this specification.
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10.

11.
12.
13.
14.
15.
16.

CLAIMS

. A method for relieving menstrual pain and reducing menstrual blood loss in a

female comprising simultaneously administering intravaginally to the female a
first therapeutically effective amount of a non-steroidal anti-inflammatory drug
(NSAID) and a second therapeutically effective amount of an antifibrinolytic or
hemostatic agent.

The method according to claim 1, wherein the NSAID and the antifibrinolytic
or hemostatic agent are delivered simultaneously on a delivery device
providing simultaneous drug release to local affected tissues.

The method according to claim 2, wherein the delivery device is a vaginal
ring.

The method according to claim 3, wherein the NSAID and the antifibrinolytic
or hemostatic agent are mixed throughout the vaginal ring.

The method according to claim 3, wherein the NSAID and the antifibrinolytic
or hemostatic agent are distributed uniformly throughout the vaginal ring.

The method according to claim 3, wherein the NSAID and the antifibrinolytic
or hemostatic agent are encapsulated in a part of the vaginal ring.

The method according to claim 3, wherein the NSAID and the antifibrinolytic
or hemostatic agent are located at the center of the vaginal ring.

The method according to claim 3, wherein membranes of the NSAID and the
antifibrinolytic or hemostatic agent are placed between an unmedicated core
and a metering layer of the vaginal ring

The method according to claim 2, wherein the delivery device is selected from
the group consisting of vaginal tablet, pessary, ovule, suppository, vaginal
sponge, diaphragm, pad, tampon, foam, cream, ointment, and gel.

The method according to claim 1 or 2, wherein the NSAID is selected from
the group consisting of ibuprofen, naproxen, diclofenac, ketoprofen,
mefenamic acid, meclofenamate sodium, and metabolites thereof.

The method according to claim 10, wherein the NSAID is ibuprofen.

The method according to claim 10, wherein the NSAID is naproxen.

The method according to claim 10, wherein the NSAID is diclofenac.

The method according to claim 10, wherein the NSAID is ketoprofen.

The method according to claim 10, wherein the NSAID is mefenamic acid.
The method according to claim 10, wherein the daily NSAID dose is ranging
from 1 mg to 500 mg.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

The method according to claim 11, wherein the daily dose of ibuprofen is
ranging from 10 mg to 400 mg.

The method according to claim 12, wherein the daily dose of naproxen is
ranging from 10 mg to 300 mg.

The method according to claim 13, wherein the daily dose of diclofenac is
ranging from 5 mg to 25 mg.

The method according to claim 14, wherein the daily dose of ketoprofen is
ranging from 5 mg to 25 mg.

The method according to claim 15, wherein the daily dose of mefenamic acid
is ranging from 10 mg to 125 mg.

The method according to claim 1 or 2, wherein the antifibrinolytic agent or the
hemostatic agent is selected from the group consisting of tranexamic acid, ¢-
amino-caproic acid, aprotinin, antipan, gabexate mesilate, pepstatin,
leupeptin, chymostatin, and metabolites thereof.

The method according to claim 22, wherein the antifibrinolytic agent is
tranexamic acid.

The method according to claim 22, wherein the antifibrinolytic agent is ¢-
amino-caproic acid.

The method according to claim 22, wherein the antifibrinolytic agent is
aprotinin.

The method according to claim 22, wherein the daily dose of antifibrinolytic or
hemostatic agent does not exceed 1 g.

The method according to claim 22, wherein the daily dose of antifibrinolytic or
hemostatic agent is ranging from 50 mcg to 500 mg.

The method according to claim 23, wherein the daily dose of tranexamic acid
is ranging from 100 mg to 250 mg.

The method according to claim 24, wherein the daily dose of e-amino-caproic
acid is ranging from 250 mg to 400 mg.

The method according to claim 25, wherein the daily dose of aprotinin is
ranging from 150 mg to 300 mg.

The method according to claim 1 or 2, wherein the female has menstrual
bleeding of less than 80 ml per menstrual cycle.

The method according to claim 1 or 2, wherein the female has menstrual
bleeding of more than 80 ml per menstrual cycle.

The method according to claim 1 or 2, wherein the female has a condition
selected from the group consisting of primary dysmenorrhea, secondary
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.
48.

dysmenorrhea, menorrhagia, idiopathic menorrhagia, cyclic heavy menstrual
bleeding, dysfunctional uterine bleeding, and anemia.

The method according to claim 1 or 2, wherein the NSAID and the
antifibrinolytic or hemostatic agent are administered from the onset of
menstrual bleeding until the resolution of related symptoms or the end of the
menstrual period.

The method according to claim 1 or 2, wherein upon administration of the
NSAID and the antifibrinolytic or hemostatic agent the amount of the NSAID
and the antifibrinolytic or hemostatic agent in the female’s systemic circulation
is below detection levels.

The method according to claim 1 or 2, wherein the NSAID is able to reduce
the volume of menstrual blood loss.

The method according to claim 1 or 2, wherein the NSAID and the
antifibrinolytic or hemostatic agent are administered in the same composition.
A medicated intravaginal device comprising a first therapeutically effective
amount of a non-steroidal anti-inflammatory drug (NSAID) and a second
therapeutically effective amount of an antifibrinolytic or hemostatic agent.

The device according to claim 38, wherein the device is a vaginal ring.

The device according to claim 39, wherein the NSAID and the antifibrinolytic
or hemostatic agent are mixed throughout the vaginal ring.

The device according to claim 39, wherein the NSAID and the antifibrinolytic
or hemostatic agent are distributed uniformly throughout the vaginal ring.

The device according to claim 39, wherein the NSAID and the antifibrinolytic
or hemostatic agent are encapsulated in a part of the vaginal ring.

The device according to claim 39, wherein the NSAID and the antifibrinolytic
or hemostatic agent are located at the center of the vaginal ring.

The device according to claim 39, wherein membranes of the NSAID and the
antifibrinolytic or hemostatic agent are placed between an unmedicated core
and a metering layer.

The device according to claim 38, wherein the device is selected from the
group consisting of vaginal tablet, pessary, ovule, suppository, vaginal
sponge, diaphragm, pad, tampon, foam, cream, ointment, and gel.

The device according to any one of claims 38, 39 and 45, wherein the NSAID
is selected from the group consisting of ibuprofen, naproxen, diclofenac,
ketoprofen, mefenamic acid, meclofenamate sodium, and metabolites thereof.
The device according to claim 46, wherein the NSAID is ibuprofen.

The device according to claim 46, wherein the NSAID is naproxen.
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66.

The device according to claim 46, wherein the NSAID is diclofenac.

The device according to claim 46, wherein the NSAID is ketoprofen.

The device according to claim 46, wherein the NSAID is mefenamic acid.

The device according to claim 46, wherein the daily NSAID dose is ranging
from 1 mg to 500 mg.

The device according to claim 47, wherein the daily dose of ibuprofen is
ranging from 10 mg to 400 mg.

The device according to claim 48, wherein the daily dose of naproxen is
ranging from 10 mg to 300 mg.

The device according to claim 49, wherein the daily dose of diclofenac is
ranging from 5 mg to 25 mg.

The device according to claim 50, wherein the daily dose of ketoprofen is
ranging from 5 mg to 25 mg.

The device according to claim 51, wherein the daily dose of mefenamic acid
is ranging from 10 mg to 125 mg.

The device according to any one of claims 38, 39 and 45, wherein the
antifibrinolytic agent or the hemostatic agent is selected from the group
consisting of tranexamic acid, €-amino-caproic acid, aprotinin, antipan,
gabexate mesilate, pepstatin, leupeptin, chymostatin, and metabolites
thereof.

The device according to claim 58, wherein the antifibrinolytic agent is
tranexamic acid.

The device according to claim 58, wherein the antifibrinolytic agent is ¢-
amino-caproic acid.

The device according to claim 58, wherein the antifibrinolytic agent is
aprotinin.

The device according to claim 58, wherein the daily dose of antifibrinolytic or
hemostatic agent does not exceed 1 g.

The device according to claim 58, wherein the daily dose of antifibrinolytic or
hemostatic agent is ranging from 50 mcg to 500 mg.

The device according to claim 59, wherein the daily dose of tranexamic acid
is ranging from 100 mg to 250 mg.

The device according to claim 60, wherein the daily dose of e-amino-caproic
acid is ranging from 250 mg to 400 mg.

The device according to claim 61, wherein the daily dose of aprotinin is
ranging from 150 mg to 300 mg.
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

A pharmaceutical composition for intravaginal administration comprising a
first therapeutically effective amount of a non-steroidal anti-inflammatory drug
(NSAID) and a second therapeutically effective amount of an antifibrinolytic or
hemostatic agent.

The composition of claim 67, which is liquid, tablet, foam, cream, ointment, or
gel.

The composition according to claim 67 or 68, wherein the NSAID is selected
from the group consisting of ibuprofen, naproxen, diclofenac, ketoprofen,
mefenamic acid, meclofenamate sodium, and metabolites thereof.

The composition according to claim 69, wherein the NSAID is ibuprofen.

The composition according to claim 69, wherein the NSAID is naproxen.

The composition according to claim 69, wherein the NSAID is diclofenac.

The composition according to claim 69, wherein the NSAID is ketoprofen.

The composition according to claim 69, wherein the NSAID is mefenamic
acid.

The composition according to claim 69, wherein the daily NSAID dose is
ranging from 1 mg to 500 mg.

The composition according to claim 70, wherein the daily dose of ibuprofen is
ranging from 10 mg to 400 mg.

The composition according to claim 71, wherein the daily dose of naproxen is
ranging from 10 mg to 300 mg.

The composition according to claim 72, wherein the daily dose of diclofenac is
ranging from 5 mg to 25 mg.

The composition according to claim 73, wherein the daily dose of ketoprofen
is ranging from 5 mg to 25 mg.

The composition according to claim 74, wherein the daily dose of mefenamic
acid is ranging from 10 mg to 125 mg.

The composition according to claim 67 or 68, wherein the antifibrinolytic agent
or the hemostatic agent is selected from the group consisting of tranexamic
acid, e-amino-caproic acid, aprotinin, antipan, gabexate mesilate, pepstatin,
leupeptin, chymostatin, and metabolites thereof.

The composition according to claim 81, wherein the antifibrinolytic agent is
tranexamic acid.

The composition according to claim 81, wherein the antifibrinolytic agent is ¢-
amino-caproic acid.

The composition according to claim 81, wherein the antifibrinolytic agent is

aprotinin.
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86.
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89.

The composition according to claim 81, wherein the daily dose of
antifibrinolytic or hemostatic agent does not exceed 1 g.

The composition according to claim 81, wherein the daily dose of
antifibrinolytic or hemostatic agent is ranging from 50 mcg to 500 mg.

The composition according to claim 82, wherein the daily dose of tranexamic
acid is ranging from 100 mg to 250 mg.

The composition according to claim 83, wherein the daily dose of €-amino-
caproic acid is ranging from 250 mg to 400 mg.

The composition according to claim 84, wherein the daily dose of aprotinin is
ranging from 150 mg to 300 mg.
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