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An intrauterine delivery system for contraception

The present invention is related to an improved method of contraception, for preventing or
suppressing abnormal and/or irregular endometrial bleeding and achieving a rapid induc-
tion of amenorrhea by using an intrauterine delivery system comprising progestogen, or a
drug having a progestogenic activity, for the controlled release over a prolonged period of
time and at a therapeutic level required for contraception, and a sufficient amount of one or
more therapeutically active substances capable of suppressing abnormal and/or irregular

endometrial bleeding.

The intrauterine delivery system comprises a body construction and at least one reservoir
comprising a core and optionally a membrane encasing the core, the core and membrane
essentially consisting of a same or different polymer composition, wherein said at least one
reservoir comprises a progestogen, or a drug having a progestogenic activity, and one or
more therapeutically active substances capable of suppressing abnormal and/or irregular
endometrial bleeding or, wherein a progestogen or a drug having a progestogenic activity
and said therapeutically active substance or substances capable of suppressing abnormal

and/or irregular endometrial bleeding are in separate reservoirs.

Background of the invention

The publications and other materials used herein to illuminate the background of the inven-
tion, and in particular, cases to provide additional details respecting the practice, are incor-

porated by reference.

Bleeding disorders are one of the most frequent gynecological problems. The

causes of bleeding disorders, and their frequency in particular, vary depending

on the age of the woman affected. In premenopause and perimenopause, the most
frequent causes are hormonal as well as organic changes in the uterus such as myomas,
adenomyosis uteri, or endometrial polyps. Coagulation defects cause increased bleeding,

particularly in girls and young women, with no other recognizable cause.
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Dysfunctional uterine bleeding can be treated surgically or medically. Surgical treatment
includes endometrial ablation of the first and second-generation, and hysterectomy. Medi-
cal treatment, with the avoidance of possibly unnecessary surgery is generally the first
treatment option employed to treat excessive bleeding and the only option for those who

wish to preserve their reproductive function.

Despite the availability of a number of drugs, there is a general lack of an evidence-based
approach, marked variation in practice and continuing uncertainty regarding the most ap-
propriate therapy. Adverse effects and problems with compliance also undermine the suc-

cess of medical treatment.

Drugs used in the therapy, mostly administered orally, consist of compounds reducing
menstrual bleeding such as anti-fibrinolytic agents, non-steroidal anti-inflammatory drugs,
prostaglandin synthesis inhibitors, progestogens, estrogen-progestogen combinations (oral

contraceptives, €.g.), danazol, or analogues of gonadotrophin releasing hormone.

Plasminogen activators are a group of enzymes that cause fibrinolysis (the dissolution of
clots). An increase in the levels of plasminogen activators has been found in the endo-
metrium of women with heavy menstrual bleeding compared to those with normal men-
strual loss. Plasminogen activator inhibitors, i.e. antifibrinolytic agents and especially
tranexamic acid, have therefore been used as a treatment for heavy menstrual bleeding (see
for example Tauber et al., Am J Obstet Gynecol. 1981 Jun 1;140(3):322-8, Wellington et
al., Drugs. 2003;63(13):1417-33, Lethaby et al., Cochrane Database Syst. Rev.
2000;(4):CD000249, Bongers et al., Maturitas. 2004 Mar 15;47(3):159-74). There has been
a reluctance to prescribe the required high oral dosages of tranexamic acid due to possible
side effects of the drugs such as an increased risk of thrombogenic disease (deep venous
thrombosis). Antifibrinolytic therapy seems to cause a greater reduction in objective meas-
urements of heavy menstrual bleeding but is not associated with an increase in side effects
when compared to placebo or other medical therapies (NSAIDS, oral luteal phase pro-

gestagens and ethamsylate).

Danazol is a synthetic steroid with anti-estrogenic and anti progestogenic activity, and

weak androgenic properties. Danazol suppresses estrogen and progesterone receptors in the
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endometrium, leading to endometrial atrophy (thinning of the lining of the uterus) and re-
duced menstrual loss and to amenorrhoea in some women. Danazol appears to be an effec-
tive treatment for heavy menstrual bleeding compared to other medical treatments, though
it is uncertain whether it is acceptable to women (see for example Robins, Curr Womens
Health Rep. 2001 Dec;1(3):196-201, Beaumont et al., Cochrane Database Syst Rev.
2002;(2):CD001017). The oral use of danazol may be limited by its side effect profile, its
acceptability to women and the need for continuing treatment. Treatment with danazol
caused a shorter duration of menstruation and more adverse events than NSAIDs but this

did not appear to affect the acceptability of treatment.

Non-steroidal anti inflammatory drugs (NSAIDs) have proven useful in treating menor-
rhagia. NSAIDs reduce prostaglandin levels which are elevated in women with excessive
menstrual bleeding and also may have a beneficial effect on dysmenorrhoea and headaches
(see for example Lethaby et al., Cochrane Database Syst Rev. 2002;(1):CD000400). Fur-
thermore, they are taken only during the duration of the menses and are relatively cheap. As

a group, NSAIDs have shown to be less effective than either tranexamic acid or danazol.

In addition to their contraceptive effect, combined oral contraceptive pills can also lead to
substantial reductions in blood loss. Birth control pills contain synthetic forms of estrogen
and progesterone, which prevent ovulation and, thereby, reduce endometrial build-up or
thickness. As a result, most of the oral contraceptive users have lighter or minimal men-
strual bleeding. Several synthetic progestogens can balance the effects of estrogen normally
produced by the body and reduce endometrial growth. Luteinizing hormone releasing hor-
mone (LHRH) and gonadotropin-releasing hormone (GnRH) or their analogues also appear
to reduce menstrual blood loss (see for example Higham, BrJ Hosp Med. 1991
Jan;45(1):19-21).

Some efforts have been done to treat gynaecological bleeding irregularities by using local

administration, for example intrauterine implants and intrauterine devices.

European patents EP 24779 and EP 24781 relate to a use of an amidine derivatives or a
mixture of amidines in conjunction with an intrauterine device to produce an anti-

proteolytic, an anti-fibrinolytic and anti-conceptive effect at a rate of 50 to 200 ng per day .
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International patent application WO 2006028431 relates to an intrauterine implant and
methods of use for creating fibrosis and resulting in amenorrhea. In particular, the device
relates to an easily deployed intrauterine implant that readily and consistently reduces or
eliminates abnormal intrauterine bleeding. In addition, the device is also used as a uterine
marker for visualizing endometrial tissue thickness and potential changes. The methods of

this invention relate to therapeutic approaches and additional contraceptive action.

International patent application WO 98/141609 is related to methods and compounds for
treatment of abnormal uterine bleeding by using compounds that block uterine stromal cell
response to angiogenic growth factors by interfering with the growth factors themselves, or
by inhibiting or blocking receptors in the uterine epithelial or stromal cells to those growth
factors. The response-blocking compounds are introduced into the body of a patient either
systemically or locally to the uterus, e. g., via medicated intrauterine devices. However, the
application does not describe any practical examples of using these intrauterine devices to

introduce the compounds.

Finally, the levonorgestrel-releasing intrauterine system (LNG-IUS, for example MIRENA,
developed by Bayer Schering Pharma Oy, Turku, Finland) has been shown to be effective
as such in the treatment of heavy menstrual blood losses (see for example Luukkainen et
al., Contraception. 1995 Nov; 52(5): 269-76; Andersson et al., Br J Obstet Gynaecol. 1990
Aug;97(8):690-4; Moller et al., Hum Reprod. 2005 May;20(5):1410-7; Lethaby et al.,
Cochrane Database Syst Rev. 2005 Oct 19;(4):CD002126 and Cochrane Database Syst
Rev. 2000;(2):CD002126). The LNG-IUS is a systemic hormonal contraceptive that pro-
vides an effective method for contraception and complete reversibility, and has an excellent
tolerability record. The low dosage of levonorgestrel released by the system ensures mini-
mal hormone-related systemic adverse effects, which gradually diminish after the first few
months of use. It also gives users non-contraceptive health benefits. The local release of
levonorgestrel within the endometrial cavity results in strong suppression of endometrial
growth as the endometrium becomes insensitive to ovarian estradiol. The endometrial sup-
pression is the reason for a reduction in the duration and quantity of menstrual bleeding and
alleviates dysmenorrhea. By reducing menstrual blood loss, the LNG-IUS increases the

body iron stores and can therefore be used to effectively treat menorrhagia. In many menor-
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rhagic women, use of these IUSs can replace more invasive surgical methods such as hys-

terectomy or endometrial resection.

During the first months of use of an IUS irregularity in vaginal bleeding patterns is the
most common clinical side effect. The irregularities may include an increase in the men-
strual blood loss at cyclical periods, increased duration of bleeding at periods, and inter-
menstrual bleeding and spotting. The pathogenesis of bleeding disturbances in IUS users is
multifactorial and different etiologies have been suggested for different types of bleeding
disturbances. Local increase in fibrinolytic activity is the most accepted cause for the in-
crease of menstrual blood loss. The distortion of the endometrial vasculature by the pres-
ence of an intrauterine system can be explained by the direct effect of the device on the
superficial vessels causing abrasions and erosions with possible irregular bleeding and/or
the pressure distortion of the device, probably transmitted through endometrial tissue and
resulting in endothelian injuries with the formation of fragile and dysfunctional blood ves-
sels in the functional zone of the endometrium. The injury of vessel will lead to interstitial

haemorrhage with the release of blood in an irregular pattern to the uterine cavity.

A significant number of users of the levonorgestrel-releasing intrauterine systems (LNG-
IUS) expect not only contraceptive protection but also less menstrual problems. With
LNG-IUS, there are undesired bleedings particularly during the first six to seven cycles
after insertion. Complete amenorrhea is achieved only in part of the users even after long-
term usage, and users often report about occasional bleedings, that are irregular and not
predictable. Irregular bleeding is a common initial complaint among the users and long-
term bleedings are often a reason for discontinuing the use of the system. Therefore there is
still need for an intrauterine delivery system, the use of which would offer an improved and
safe method of contraception and for suppressing abnormal and/or irregular bleeding and

achieving a rapid induction of amenorrhea.

Object and summary of the invention

The object of the present invention is to provide an improved method of contraception and

for preventing or suppressing abnormal and/or irregular bleeding and achieving a rapid

induction of amenorrhea by using an intrauterine delivery system comprising progestogen,
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or a drug having a progestogenic activity, for the controlled release over a prolonged period
of time and at a level required for contraception, and a sufficient amount of one or more
therapeutically active substances capable of suppressing abnormal and/or irregular endo-
metrial bleeding. The intrauterine delivery system comprises a body construction and at
least one reservoir comprising a core and optionally a membrane encasing the core, the
core and membrane essentially consisting of a same or different polymer composition,
wherein said at least one reservoir comprises a progestogen, or a drug having a progesto-
genic activity, and one or more therapeutically active substances capable of suppressing
abnormal and/or irregular endometrial bleeding or, wherein a progestogen, or a drug having
a progestogenic activity, and said therapeutically active substance or substances capable of

suppressing abnormal and/or irregular endometrial bleeding are in separate reservoirs.

The object of the invention is further to provide a contraceptive intrauterine system with
clinically relevant improvements and a method for treating undesirable and/or abnormal

intrauterine bleeding.

The object is particularly to provide an intrauterine system having a high success rate at
providing earlier onset of reliably stable amenorrhea and having minimal to no side-effects

or related complications.

In general, the present invention contemplates an intrauterine delivery system providing a
method which not only enhances the anti-fertility action of the system but also provides
reduction or elimination of abnormal or excessive bleeding, such as spotting or menor-
rhagia, for an extended period of time as well as reduces menstrual complaints, such as
dysmenorrhea and premenstrual symptoms. Avoiding undesired menstrual bleeding always
means also avoiding symptoms associated with menstrual bleeding such as dysmenorrhea
and premenstrual symptoms. Some of the proposed compounds can also reduce bleeding

problems in women with van Willebrand disease.

By using the intrauterine delivery system an anti-proteolytic action and a decrease of the
prostaglandin activity in the endometrium and/or muscle wall of the uterus can reduce the

risk of expulsion.
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The therapeutically active substance capable of preventing or suppressing abnormal and/or
irregular endometrial bleeding can be used in dosages that are much lower compared to the
systemic treatment yet without loosing its efficacy. Since synergistic effects between pro-
gestogens and these additional compounds can be assumed, further dose reductions are
possible. Therefore, the risk of undesired systemic effects would be extremely low. An

atrophic endometrium could further increase the contraceptive reliability.

Thus the present invention concerns a method, a delivery system and use as described be-

low in the independent claims.

Brief description of the figures

The invention is further illustrated by the following figures describing a common T-shaped
frame as an example of an intrauterine system and various constructions of the reservoir

according to the invention.

Figure 1 illustrates an intrauterine system comprising a body (1), and a reservoir (2) con-

taining therapeutically active agent(s).

Figure 2 illustrates an intrauterine system comprising a body (1), and two reservoirs (2 and
3) being positioned one on the other and separated by a separation membrane or a metal

ring (4)

Figure 3 illustrates an intrauterine system comprising a body (1), and two reservoirs (2 and
3) attached at different parts of the body. Reservoir (2) is held at the correct position by
locking means (5a and 5b).

Figure 4 illustrates a reservoir of an intrauterine system (2) comprising a core (6) contain-

ing a therapeutically active substance or substances and encased by a membrane (7).

Figure 5 illustrates a reservoir of an intrauterine system (2) comprising two core segments
(6a and 6b) attached one on the other, each containing same or different therapeutically

active substance or substances and encased by a membrane (7).
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Figure 6 illustrates a reservoir of an intrauterine system (2) comprising two core segments
(6a and 6b), each containing same or different therapeutically active substance or sub-
stances and encased by a membrane (7). The segments are separated from each other by a

separation membrane (4).

Figure 7 illustrates a reservoir of an intrauterine system (2) comprising two core segments
(6a and 6b), each containing a same or different therapeutically active substance or sub-
stances and encased by a membrane (7). The segments are separated from each other by an

inert placebo segment (8).

Figure § illustrates a cross section of an assembly where two reservoirs (2 and 3) are posi-

tioned one inside the other, the assembly being encased by a membrane (7).

Detailed description

The object of the present invention is to provide a method of contraception and for prevent-
ing or suppressing abnormal and/or irregular endometrial bleeding and achieving a rapid
induction of amenorrhea by using an intrauterine delivery system comprising a progesto-
gen, or a drug having a progestogenic activity, for the controlled release over a prolonged
period of time and at a level required for contraception, and a sufficient amount of one or
more therapeutically active substances capable of suppressing abnormal and/or irregular

endometrial bleeding.

According to an embodiment of the invention the intrauterine delivery system comprises a
body construction and at least one reservoir comprising a core and optionally a membrane
encasing the core, said core and membrane essentially consisting of a same or different
polymer composition, wherein at least one reservoir comprises a progestogen or a drug
having a progestogenic activity and at least one reservoir comprises a therapeutically ac-
tive substance or substances capable of suppressing abnormal and/or irregular endometrial
bleeding. The intrauterine delivery system has an uncomplicated design and can be pre-

pared by an economically attractive manufacturing process.
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According to another embodiment the intrauterine delivery system consists of a body con-
struction and one reservoir comprising a core and optionally a membrane encasing the core,
said core and membrane essentially consisting of a same or different polymer composition,
wherein the reservoir comprises a progestogen, or a drug having a progestogenic activity,
and a therapeutically active substance or substances capable of suppressing abnormal

and/or irregular endometrial bleeding.

According to a further embodiment the intrauterine delivery system consists of a body con-
struction and at least two reservoirs comprising a core and optionally a membrane encasing
the core, said core and membrane essentially consisting of a same or different polymer
composition, wherein one reservoir comprises a progestogen or a drug having a progesto-
genic activity, and the other reservoir comprises a therapeutically active substance or sub-

stances capable of suppressing abnormal and/or irregular endometrial bleeding.

The core comprises essentially a polymer composition, that is, the core is a polymer matrix
wherein the therapeutically active substance or substances are dispersed. The polymer
compositions are chosen according to the release rates desired. The release rates can be
controlled by the membrane or by the membrane together with the core, but the release
rate can also be controlled by the core alone. Therefore, even in the case there is no mem-
brane or when the membrane primarily regulating the release of the therapeutically active
substance would be damaged, the substance or substances would not be released in a com-

pletely uncontrolled manner thus causing side eftects to the patient.

The polymer composition of the core and/or the membrane can be chosen so that the in-
trauterine system releases a sufficient predetermined amount of both progestogen, or a
compound having progestogenic activity, and a therapeutically active substance capable of
suppressing and/or preventing abnormal and/or irregular endometrial bleeding. By using
the intrauterine system according to the invention it is possible even to deliver sufficient
daily amounts of water soluble substances, for example such as tranexamic acid, which has

not shown to be possible by using the prior art intrauterine systems.

According to the embodiment in which the delivery system consists of two or more reser-

voirs, said reservoirs may be positioned separately on the body of the intrauterine system.



10

15

20

25

30

WO 2010/000943 PCT/F12009/050598

10

They may also be positioned one inside the other or one on the other, in which case they
may be attached next to each other or may be separated from each other by a separation

membrane or by an inert placebo compartment.

According to the embodiment in which said at least two therapeutically active substances
are in the same reservoir, the substances may be homogeneously mixed in the core mate-
rial. The core may also comprise more than one segment or part, for example two, three,
four or five segments or parts consisting of a same or different polymer composition. At
least one of these segments comprises a progestogen, or a drug having a progestogenic ac-
tivity, or one or more therapeutically active substances capable of suppressing abnormal
and/or irregular endometrial bleeding.

One or more of the segments may be an inert separation membrane or a placebo segment

without any therapeutically active substance.

An advantage of using a separation membrane or an inert placebo segment to separate res-
ervoirs or core segments from each other is, that the release rates are more easily controlla-
ble since there is no or only a minimal interaction between the active substances. The mate-
rial and the thickness of a separation membrane or of a placebo segment depend on the
capacity of the material to prevent permeation of the active substances. Most ideally the
separation membrane or the placebo segment completely prevents mixing of the active sub-
stances, which otherwise might disturb the release pattern. Any combination of structure is

naturally possible and within the scope of the invention.

The membrane may cover the whole reservoir or cover only a part of the system, for exam-
ple one segment of the core, whereby the degree of extension can vary depending on a
number of factors, for example such as the choice of materials and the choice of active sub-
stances. The polymer composition used in the membrane is such that it allows the pre-
determined, constant release rates of the therapeutically active agents. The thickness of the
membrane depends on materials and active substances used as well as on desired release

profiles, but generally the thickness is smaller than the thickness of the core member.

The membrane may consist of more than one layer. Each layer has a certain thickness, and

the thickness of the layers may be the same or different. The combination of different
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membrane layers either in thickness or in material or both, gives a further possibility for

controlling the release rates of the active agents.

Polymer compositions, namely the polymer compositions of the core, the membrane and
the possible separation membrane or the inert placebo segment, can be the same or differ-
ent and may stand for one single polymer, or the polymer composition may be made up of

two or more polymers.

In principle any polymer, either biodegradable or non-biodegradable, can be used as long as
it is biocompatible. As known in the art, the release kinetics of a therapeutically active
agent from a polymer based delivery system depends on the molecular weight, solubility,
diffusivity and charge of the therapeutically active agent as well as on the characteristics of
the polymer, on the percentage of the loading of the therapeutically active agent, on the
distance the therapeutically active agent must diffuse through the device body to reach its

surface and on the characteristics of any matrix or membrane.

Polysiloxanes, in particular poly(dimethyl siloxane) (PDMS), are highly suitable for use as
a membrane or matrix regulating the permeation rate of drugs. Polysiloxanes are physio-
logically inert, and a wide group of therapeutically active substances are capable of pene-
trating polysiloxane membranes, which also have the required strength properties. The
permeation rate of the therapeutically active substances can be adjusted at a desired level
by modifying the polymeric material in a suitable way, e.g. by adjusting hydrophilic or hy-
drophobic properties of the material. It is for example known from the literature that addi-
tion of poly (ethylene oxide) groups or trifluoropropyl groups to a PDMS polymer change

the permeation rate of therapeutically active substances.

Further examples of suitable materials include, but are not limited to, copolymers of di-
methylsiloxanes and methylvinylsiloxanes, ethylene/vinyl acetate copolymers (EVA),
polyethylene, polypropylene, ethylene/propylene copolymers, acrylic acid polymers, ethyl-
ene/ethyl acrylate copolymers, polytetrafluoroethylene (PTFE), polyurethanes, thermoplas-
tic polyurethanes and polyurethane elastomers, polybutadiene, polyisoprene,
poly(methacrylate), polymethyl methacrylate, styrene-butadiene-styrene block copolymers,

poly(hydroxyethyl-methacrylate) (pHEMA), polyvinyl chloride, polyvinyl acetate, polyeth-
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ers, polyacrylo-nitriles, polyethylene glycols, polymethylpentene, polybutadiene, polyhy-
droxy alkanoates, poly(lactic acid), poly(glycolic acid), polyanhydrides, polyorthoesters,
hydrophilic polymers such as the hydrophilic hydrogels , cross-linked polyvinyl alcohol,
neoprene rubber, butyl rubber, hydroxyl-terminated organopolysiloxanes of the room tem-
perature vulcanizing type which harden to elastomers at room temperature following the
addition of cross-linking agents in the presence of curing catalysts, one- or two-component
dimethylpolysiloxane compositions cured by hydrosilylation at room temperature or under
elevated temperatures, as well as mixtures thereof. It is also clear for an expert in the field
that suitable materials may be composed of the copolymers of the above mentioned ho-

mopolymers.

The structural integrity of the material may be enhanced by the addition of a particulate
material such as silica or diatomaceous earth. The elastomers can also be mixed with other
additives to adjust elastomer's hydrophilic or hydrophobic properties while taking into ac-
count that all additives need to be biocompatible and harmless to the patient. The core or
the membrane may also comprise additional material to further adjust the release rate of
one or several of the therapeutic substances, for example complex forming agents such as
cyclodextrin derivatives to adjust the initial burst of the substance to the accepted or de-
sired level. Auxiliary substances, for example such as tensides, anti-foaming agents, solubi-
lisers or absorption retarders, or a mixture of any two or more of such substances, can also
be added in order to impart the desired physical properties to the body of the delivery sys-

tem.

According to an embodiment, the core and the membrane are made of a siloxane based
elastomer composition comprising at least one elastomer and possibly a non-crosslinked

polymer.

The term "elastomer composition" may stand for one single elastomer, the deformation of
which caused by the strain is reversible so that the elastomer's shape recovers to a certain
level after the strain. The elastomer composition may also be made up of two or more elas-

tomers blended with each other.
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The term "siloxane-based elastomer" shall be understood to cover elastomers made of poly
(disubstituted siloxanes) where the substituents mainly are lower alkyl, preferably alkyl
groups of 1 to 6 carbon atoms, or phenyl groups, wherein said alkyl or phenyl can be sub-
stituted or unsubstituted. A widely used and preferred polymer of this kind is
poly(dimethylsiloxane) (PDMS).

The elastomer composition may be selected from the group consisting of

an elastomer composition comprising poly(dimethylsiloxane) (PDMS),

- an elastomer composition comprising a siloxane-based elastomer comprising 3,3,3-
trifluoropropyl groups attached to the silicon atoms of the siloxane units,

- an elastomer composition comprising poly(alkylene oxide) groups, said poly(alkylene

oxide) groups being present as alkoxy-terminated grafts or blocks linked to the polysi-

loxane units by silicon-carbon bonds or as a mixture of these forms, and

- acombination of at least two thereof.

According to a preferred embodiment of the invention, in the siloxane-based elastomer
from 1 to approximately 50 % of the substituents attached to the silicon atoms of the silox-
ane units are 3,3,3-trifluoropropyl groups. The percentage of the substituents that are 3,3,3-
trifluoropropyl groups can be for example 5-40 %, 10-35 %, 1-29 % or 15-49.5 %. The
term "approximately 50 %" means that the degree of 3,3,3-trifluoropropyl substitution is in
fact somewhat below 50 %, because the polymer must contain a certain amount (about 0.15

% of the substituents) of cross-linkable groups such as vinyl or vinyl-terminated groups.

According to another preferred embodiment of the invention, the siloxane-based elastomer
comprises poly(alkylene oxide) groups so that the poly(alkylene oxide) groups are present
in the said elastomer either as alkoxy-terminated grafts of polysiloxane units or as blocks,
said grafts or blocks being linked to the polysiloxane units by silicon-carbon bonds. Pref-
erably poly(alkylene oxide) groups mentioned above are poly(ethylene oxide) (PEO)

groups.

The methods for the preparation of suitable polymers are given for example in international
patent applications WO 00/00550, WO 00/29464 and WO 99/10412 (each assigned to Lei-
ras Oy).
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The therapeutically active agent

Progestogen can be any therapeutically active substance having progestogenic activity
enough to achieve contraception. In a further embodiment, the progestogenic compound is
a steroidal progestogenic compound. Examples of suitable progestogenic compounds in-
clude compounds such as progesterone and its derivatives, cyproterone acetate, desogestrel,
etonogestrel, levonorgestrel, lynestrenol, medroxyprogesterone acetate, norethisterone,
norethisterone acetate, norgestimate, drospirenone, gestodene, 19-nor-17-hydroxy proges-
terone esters, 17a-ethinyltestosterone and derivatives thereof, 17a-ethinyl-19-nor-
testosterone and derivatives thereof, ethynodiol diacetate, dydrogesterone, norethynodrel,

allylestrenol, medrogestone, norgestrienone, ethisterone and dl-norgestrel.

In a particular embodiment the progestogenic compound is levonorgestrel. Other progesto-
gens than levonorgestrel with pronounced angiostatic features could be used in combina-

tion with the drugs mentioned above.

Therapeutically active substances that can be used in conjunction with the invention to pre-
vent or suppress endometrial bleeding can, without limiting the scope of the invention, be
selected from the group of prostaglandin synthesis inhibitors like diclofenac sodium,
NSAIDs, such as naproxen, indomethacin, ibuprofen, mefenamic acid, flurbiprofen, inhibi-
tors of leukotriene, e.g. zafirlukast and montelukast and its salts, oxytocin antagonists,
pancreatic trypsin inhibitors like Trasylol, COX-inhibitors, antifibrinolytic drugs, such as
tranexamic acid and precursors thereof, aminocapronic acid, PAI-1, desmopressin, clomi-
phene citrate, p-aminomethyl-benzoic acid, estrogens, antiestrogens, aromatase inhibitors,
cytokine inhibitors, glucocorticoids, progestogens with pronounced glucocorticoid acticity,

danazol and gestrinone.

The above mentioned drugs are to some extend already used for systemic treatment of hy-
permenorrhea. Moreover, it may be possible to use also inhibitors of angiogenesis, such as

angiostatin, endostatin.
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The release of progestin should preferably last for from one up to ten years, or from one to
five years, or preferably from three to five years, and the release of additional drugs should
last for at least from a week to the maximum of five years, or from a week to one year, or

preferably form a week to six months.

The amount of a therapeutically active substances incorporated in the delivery system, both
the progestogen and the therapeutically active substance capable of preventing or suppress-
ing endometrial bleeding, varies depending on the particular therapeutically active agent
and the time for which the intrauterine system is expected to provide therapy. There is no
critical upper limit on the amount of therapeutically active agent incorporated in the device
since, depending on the selected body construction, the size, shape and number of reser-
voirs for administering dosages can be varied and modified. The lower limit depends on the

efficacy of the therapeutically active agent and the expected release time.

The delivery system according to the invention provides sufficient amounts and rates of
release of said therapeutically active compounds for use in contraception and/or hormone
therapy and for suppressing or preventing endometrial bleeding. By these sufficient
amounts and rates for release is understood that throughout the release period needed, at
each point in time a safe and sufficient effective amount of the compounds are released. In
particular the release profile of the progestogenic compound may not be too steep. The
mean release required is dependent on the use. In an even further embodiment for use in
contraception the mean release may also not be too low. A person skilled in the art is read-
ily able to determine the amount of the therapeutically active agent needed for each specific

application of the delivery system.

Therapeutic dosages of active substances reducing menstrual bleeding are to be adapted
due to their local activities on the endometrium. Significantly lower dosages than needed
for the systemic application are sufficient if released by the intrauterine system. These
lower dosages must be in the range of pharmacological equivalency to total dosages of 4-

6g of tranexamic acid administered orally per day.

Preferably, the amount of progestogen or a substance having a progestogenic activity, as

well as the amount of the therapeutically active substance capable of preventing or sup-
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pressing endometrial bleeding vary from almost zero to 60 wt-%, when it is mixed into the
core matrix, the preferred amount being between 5-50 wt-%. Other possible ranges of the
amount of the therapeutically active agent are 0.5-60 wt-%, 5-55 wt-%, 10-50 wt-%, 25-60
wt-%, 40-50 wt-% and 5-40 wt-%.

Manufacture of the intrauterine delivery systems

The shape and size of the delivery system discussed in this application may be chosen by
the person skilled in the art within the dimensions of the uterine cavity. It is also evident
that the systems according to the invention may be designed to apply to human as well as to

animal mammals.

An intrauterine delivery system preferably comprises a body forming the frame of the sys-
tem and a reservoir or reservoirs containing therapeutically active substances attached on
the body. A commonly used intrauterine system is a T-shaped object fabricated of any bio-
compatible material and consisting of an elongate member having at one end a transverse
member comprising two arms, the elongate member and the transverse member forming a
substantially T-shaped piece when the system is positioned in the uterus. The medicated
reservoir or reservoirs can be attached to the elongate member, to the transverse member or
members, or both to the elongate member and the transverse member(s). The body of the
intrauterine system may naturally have various other forms, for example continuous curved
shapes, like circular, angular, oval-shaped, shield shaped or polygonal, as long as their

shape and size fit to the size and geometry of the endometrial cavity.

The manufacturing of these systems is discussed below, even though it is well known in

the art.

The body and the reservoir(s) may be manufactured simultaneously or separately followed
by their assembly. The body may preferably be manufactured by injection or compression
moulding. The drug containing cores can be manufactured by mixing the therapeutically

active substance or substances within the core matrix material for example such as polydi-

methylsiloxane (PDMS) or the components forming the polymer composition as defined
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above, processed to the desired shape by moulding, casting, extrusion, or by any other ap-

propriate methods known in the art.

The membrane layer, if any, can be applied onto the core according to known methods such
as by using extrusion or injection moulding methods, spraying or dipping. As an alterna-
tive, the prefabricated membrane tube can be expanded mechanically for example with a
suitable device or by using for example pressurized gas, such as air, or by swelling itin a
suitable solvent, such as cyclohexane, diglyme, isopropanol, or in a mixture of solvents,
where after the swollen membrane tube is mounted onto the core. When the solvent evapo-

rates, the membrane tightens on the core.

The reservoir can be fixed on the frame by using different methods. The frame may for
example comprise an elongated extension in the form of a metal or polymer shaft, core, rod
or pin or the like at a suitable point on which the hollow tube-like reservoir is assembled,
preferably by first enlarging the diameter of the reservoir tube to some degree, for example
by using pressure or solvent swelling, and thereafter by simply sliding the reservoir onto
the extension or inserting the extension into the hollow reservoir. It is also possible to as-
semble first the hollow tube-like core onto the body and then assemble the membrane onto
the core. Other methods to attach the reservoir to the frame include for example known
techniques of welding, use of an adhesive, or use of special metal or polymer inserts, clips,

connectors, adapters, clothespin-type means or clamps or like.

If needed, one or each end of the reservoirs so obtained may be sealed by using known

techniques, for example by applying a drop of an adhesive or silicon glue.

The delivery system can also be manufactured by coating the body with the drug containing
core material by using known technology, for example such as dipping, spraying, injection
molding and like. According to the embodiment where the reservoirs are inside one an-
other, the delivery system may for example be manufactured by coating the body first with
a progestogen containing polymer layer followed optionally a membrane layer, and then
coating the system with a polymer layer comprising a therapeutically active substance ca-
pable of preventing or suppressing endometrial bleeding, and if needed, followed by a outer

membrane layer.
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The reservoirs, the cores of which consist of several parts or segments, can also be pre-
pared for example by using a coextrusion method described in the Finnish patent FI 97947.
A therapeutically active substance is mixed within the core matrix polymer composition,
and processed to the desired shape and size by using known extrusion methods. The mem-
brane layer may then be applied onto the prefabricated cores by feeding each of the core
segments to the extruder followed either by another segment without any active ingredient
or by leaving an empty space filled with air between the segments, which during the extru-

sion process will be filled with the membrane material to form a separation membrane.

The body of the system may further comprise specific locking means to keep the cores or
reservoirs in place during the insertion step, during the use of the device or during the re-
moval of the device. To improve the visualization and the detection of the intrauterine sys-
tem for example in X-ray or an ultrasound examination, the system may comprise inert
metal clips, rings or sleeves on the body or on the reservoir, or an inert metal coating on at
least part of the body, or metal powder, metal particles or X-ray contrast agents mixed with
the raw materials of the body, core matrix or membrane of the system during the com-

pounding step, or anchoring a metallic loop to the body of an IUS.

The delivery system according to the invention can be manufactured in any size as re-
quired, the exact size being dependent on the mammal and particular application. In prac-
tice, the dimensions of the delivery system should be close to the size of the uterine cavity.
For a human female the length of the IUS body is normally in the order of from 20 to 40
mm. in length, preferably from 25 to 38 mm and the width of the body is in the order of
from 20 to 32 mm corresponding generally to the width of the fundal portion of the endo-
metrial cavity. The cross-sectional diameter of the body member is in the order of from 1 to

4 mm, preferably from 1.5 to 3 mm.

The lengths of the cores of the drug delivery system are chosen to give the required per-
formance. Ratios of the core lengths will depend upon the particular therapeutic applica-
tion, including the desired ratio and dosage of each drug to be delivered. The length of the
reservoir as well as of a core segment can be for example from 1 to 35 mm. The length of a

placebo segment separating the reservoirs or core segments may generally vary between 1-
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5 mm and depends on the nature of the material and its capacity to prevent permeation of

the active materials.

The thickness of a separation membrane can be about 0.2 to 5 mm. The thickness, i.e. the
outer diameter of the core or core segment, can be from 0.1 to 5.0 mm, and preferably from
0.2 to 3.5 mm. The thickness of the membrane encasing the core or core segment is from

0.1 to 1.0 mm, preferably from 0.2 to 0.6 mm.

Experimental part

The invention is described below in greater detail in the following, non-limiting examples.

Example 1

Core preparation

45 parts by weight of levonorgestrel, 10 parts by weight of tranexamic acid and 50 parts by
weight of poly(dimethylsiloxane-co-vinylmethylsiloxane) and 1.2 parts by weight of di-
chlorobenzoylperoxide-polydimethylsiloxane paste (50 % of dichlorobenzoylperoxide)
were mixed with a 2-roll mill. The mixture was extruded to a tube-like form with a wall
thickness of 0.8 mm and outer diameter of 2.8 mm and cured by heat at + 150 °C for 15
minutes, during which crosslinking took place. The crosslinked core was cut into 24 mm

length.

Preparation of the delivery system
The core was swollen in cyclohexane and pulled over the IUS body. Cyclohexane was al-

lowed to evaporate.

Example 2

Core preparation
50 parts by weight of levonorgestrel, 50 parts by weight of poly(dimethylsiloxane-co-
vinylmethylsiloxane) and 1.2 parts by weight of dichlorobenzoylperoxide-

polydimethylsiloxane paste (50 % of dichlorobenzoylperoxide) were mixed with a 2-roll
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mill. The mixture was extruded to a tube-like form with a wall thickness of 0.8 mm and
outer diameter of 2.8 mm and cured by heat at + 150 °C for 15 minutes, during which

crosslinking took place. The crosslinked core was cut into 15 mm length.

Second core was prepared in a similar manner by using 10 parts by weight of danazol in

place of levonorgestrel. The crosslinked core was cut into § mm length.

Membrane preparation

99 parts of silica-filled poly(dimethylsiloxane-co-vinylmethylsiloxane), 10 ppm Pt-catalyst
(of the reaction species) and 0.03 parts of inhibitor (ethynyl cyclohexanol) and approxi-
mately 0.6 parts of poly(hydrogenmethylsiloxane-co-dimethylsiloxane) crosslinker were
mixed in a 2-roll mill. Based on the method described in FI 97947, the membrane material
was coextruded to a tube-like form by simultaneously inserting the above prepared two
cores through the inner nozzle in the die by leaving an empty space between the cores to be
filled by membrane material. The wall thickness of the membrane was 0.23 mm. The

thickness of the separation membrane formed between the cores was 1.8 mm.

Example 3

Core preparation

54 parts of commercial poly(dimethylsiloxane-co-vinylmethylsiloxane), 45.5 parts by
weight of levonorgestrel, 0.4 parts of poly(hydrogenmethylsiloxane-co-dimethylsiloxane)
crosslinker, 0.02 parts of ethynyl cyclohexanol inhibitor and 10 ppm of Pt-catalyst (of the
reaction species) in vinyl-methyl-siloxane were mixed in a kneating mill. The mixture was
extruded to a tube-like form with a wall thickness of 0.7 mm and cured by heat at +115 °C

for 30 minutes and cooled.
Second core was prepared in a similar manner by using 79.5 parts of commercial
poly(dimethylsiloxane-co-vinylmethylsiloxane) and in place of levonorgestrel 20 parts by

weight of mefenamic acid.

Membrane preparation
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9 parts of a,m-divinylether terminated poly(ethylene oxide)-b-poly(dimethylsiloxane) mul-
tiblock copolymer (PEO-b-PDMS), 89 parts of silica-filled poly(dimethylsiloxane-co-
vinylmethylsiloxane), 10 ppm Pt-catalyst (of the reaction species), 0.03 parts inhibitor
(ethynyl cyclohexanol), and approximately 2 parts of poly(hydrogenmethylsiloxane-co-
dimethylsiloxane) crosslinker were mixed in a two-roll mill. The mixture was extruded to a

tube-like form with a wall thickness of 0.2 mm and cured by heat.

Preparation of the delivery system

The membrane was swollen in isopropanol and pulled over both cores. Isopropanol was
allowed to evaporate. Levonorgestrel containing reservoir was cut to the length of 22 mm
and mefenamic acid containing reservoir to the length of 4 mm. Next the tube-like reser-
voirs were swollen in cyclohexane and assembled on the vertical stem of a T-shaped body
by separating the reservoirs form each other by a silver ring having essentially the inner
diameter of the vertical stem and outer diameter just slightly smaller than the outer diame-

ter of the reservoirs. Cyclohexane was again allowed to evaporate.

Example 4

Core preparation

29 parts of PEO-b-PDMS, 29 parts of poly(dimethylsiloxane-covinylmethylsiloxane), 10
ppm Pt-catalyst (of the reaction species), 0.02 parts inhibitor (ethynyl cyclohexanol), and
approximately 2.4 parts of poly(hydrogenmethylsiloxane-co-dimethylsiloxane) crosslinker
were mixed in a two-roll mill and 39 parts of levonorgestrel was added. The mixture was
extruded to a tube-like form with a wall thickness of 0.8 mm and outer diameter of 2.8 mm
and cured by heat at + 150 °C for 15 minutes, during which crosslinking took place. The

crosslinked core was cut into 12 mm length.

Second core was prepared in a similar manner by using 20 parts by weight of mefenamic
acid in place of levonorgestrel. The crosslinked core was cut into 10 mm length. Third
core, a placebo segment, was prepared in a similar method but without adding any active

substance. The crosslinked core was cut into 3 mm length.

Membrane preparation
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9 parts of PEO-b-PDMS, 89 parts of silica-filled poly(dimethylsiloxane-co-
vinylmethylsiloxane), 10 ppm Pt-catalyst (of the reaction species), 0.03 parts inhibitor
(ethynyl cyclohexanol), and approximately 2 parts of poly-(hydrogenmethylsiloxane-co-
dimethylsiloxane) crosslinker were mixed in a two-roll mill. The membrane material was
coating extruded on the above prepared three cores by successively inserting them through
the inner nozzle (in the order of levonorgestrel core, placebo, mefenamic acid core) in the

die. The formed wall thickness of the membrane was 0.22 mm.

Example 5

Core preparation

24 parts of PEO-b-PDMS, 24 parts of poly(dimethylsiloxane-covinylmethylsiloxane), 10
ppm Pt-catalyst (of the reaction species), 0.02 parts inhibitor (ethynyl cyclohexanol), and
approximately 2.4 parts of poly-(hydrogenmethylsiloxane-co-dimethylsiloxane) crosslinker
were mixed in a two-roll mill and 35 parts of levonorgestrel and 14.5 parts of mefenamic
acid was added. The mixture was extruded to a tube-like form with a wall thickness of 0.8
mm and outer diameter of 2.8 mm and cured by heat at + 150 °C for 15 minutes, during

which crosslinking took place. The crosslinked core was cut into 24 mm length.

Membrane preparation

100 parts by weight of silica-filled poly(trifluoropropylmethylsiloxane-co-
vinylmethylsiloxane), in which the content of trifluoropropyl-methylsiloxane units was 99
mol-%; 1.e. degree of trifluoropropyl substitution was 49.5 %, and 1.2 parts by weight of
dichlorobentsoylperoxide-polydimethylsiloxane paste (50 % of dichlorobenzoylperoxide)
were mixed with a 2-roll mill. The mixture was extruded into a tube-like form with a wall

thickness of 0,22 mm and cured by heat.

Preparation of the delivery system

The membrane was swollen in isopropanol and pulled over the core. Solvent was allowed
to evaporate. Next the tube-like reservoir was swollen with cyclohexane and assembled on
a T-shaped IUS body. Cyclohexane was again allowed to evaporate. The ends of the reser-

voir were sealed by using silicone glue.
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Preparation of the delivery system, examples 2 and 4
The core-membrane reservoir was swollen in cyclohexane and the stem of the body was

inserted into the hollow reservoir. Cyclohexane was again allowed to evaporate.

Drug release test

The release rate of the drug from the implant was measured in vitro as follows:

The intrauterine delivery systems were attached into a stainless steel holder in vertical posi-
tion and the holders with the devices were placed into glass bottles containing 250 ml of a
dissolution medium. The glass bottles were shaken in shaking water bath 100 rpm at 37 °C.
The dissolution medium was withdrawn and replaced by a fresh dissolution medium at
predetermined time intervals, and the amount of the released drug was analysed by using
standard HPLC methods. The concentration of the dissolution medium and the moment of
change (withdrawal and replacement) of medium were selected so that sink-conditions
were maintained during the test.

Although the invention has been described in terms of particular embodiments and applica-
tions, one of ordinary skill in the art can in light of this teaching generate additional em-
bodiments and modifications without departing from the spirit of or exceeding the scope of
the claimed invention. Accordingly, it is to be understood that the drawings and descrip-
tions herein are offered by way of example to facilitate comprehension of the invention and

should not be construed to limit the scope thereof.
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CLAIMS

1. An improved method for contraception and for reducing menstrual problems and for
inducing amenorrhea, wherein an intrauterine delivery system is used for the controlled
release of progestogen or a drug having a progestogenic activity over a prolonged period of
time and at a level required for contraception and wherein the intrauterine delivery system
comprises a body construction and at least one reservoir comprising a core and optionally a
membrane encasing the core, the core and membrane essentially consisting of a same or
different polymer composition, characterized in that said intrauterine delivery system
additionally comprises at least one therapeutically active substance capable of preventing

or suppressing abnormal and/or irregular endometrial bleeding.

2. A method according to claim 1, characterised in that a progestogen, or a drug having a
progestogenic activity, and a therapeutically active substance capable of preventing or sup-

pressing abnormal and/or irregular endometrial bleeding are in the same reservoir.

3. A method according to claim 1, characterised in that a progestogen, or a drug having a
progestogenic activity, and a therapeutically active substance capable of preventing or sup-

pressing abnormal and/or irregular endometrial bleeding are in separate reservoirs.

4. A method according to any of the claims 1-3, characterised in that the progestogen, or a
drug having a progestogenic activity, is selected from the group of progesterone and its
derivatives, cyproterone acetate, desogestrel, etonogestrel, levonorgestrel, lynestrenol, me-
droxyprogesterone acetate, norethisterone, norethisterone acetate, norgestimate, dro-
spirenone, gestodene, 19-nor-17-hydroxy progesterone esters, 17a-ethinyltestosterone and
derivatives thereof, 17a-ethinyl-19-nor-testosterone and derivatives thereof, ethynodiol
diacetate, dydrogesterone, norethynodrel, allylestrenol, medrogestone, norgestrienone,

ethisterone and dl-norgestrel.

5. A method according to claim 4, characterised in that the progestogen, or a drug having

a progestogenic activity, is levonorgestrel.
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6. A method according to any of the claims 1-5, characterised in that the therapeutically
active substance capable of preventing or suppressing endometrial bleeding is selected
from the group of prostaglandin synthesis inhibitors, NSAIDs, inhibitors of leukotriene,
oxytocin antagonists, pancreatic trypsin inhibitors, COX-inhibitors, antifibrinolytic drugs,
estrogens, antiestrogens, aromatase inhibitors, cytokine inhibitors, glucocorticoids, pro-
gestogens with pronounced glucocorticoid acticity, danazol, gestrinone and angiogenesis

inhibitors.

7. A method according to claim 6, characterised in that the therapeutically active sub-
stance capable of preventing or suppressing abnormal and/or irregular endometrial bleeding

is tranexamic acid, mefenamic acid, danazol or an angiogenesis inhibitor.

8. A method according to any of the claims 1-7, characterized in that the core of the res-
ervoir comprises two or more segments, each segment consisting of a same or different

polymer composition and comprising a progestogen, or a drug having a progestogenic ac-
tivity, or at least one therapeutically active substance capable of preventing or suppressing

abnormal and/or irregular endometrial bleeding.

9. A method according to claim 8, characterized in that at least two of the segments are
separated by an inert membrane or segment consisting essentially of a same or different

polymer composition.

10. A method according to any of the claims 1-9, characterized in that the polymer com-
positions of the core, membrane and inert separating membrane or segment in the delivery
system are selected from the group consisting of

-a polymer composition comprising poly(dimethylsiloxane),

-a polymer composition comprising a siloxane-based polymer comprising 3,3,3-
trifluoropropyl groups attached to the Si-atoms of the siloxane units,

-a polymer composition comprising poly(alkylene oxide) groups, said poly(alkylene oxide)
groups being present as alkoxy-terminated grafts or blocks linked to the polysiloxane units
by silicon-carbon bonds,

or a mixture of these forms, and

-a combination of at least two thereof.
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11. A method according to claim 10, characterized in that in the siloxane-based polymer
from 1 to approximately 50 % of the substituents attached to the Si-atoms of the siloxane

units are 3,3,3-trifluoropropyl groups.

12. A method according to claim 10, characterized in that the poly(alkylene oxide)

groups are poly(ethylene oxide) groups.

13. An intrauterine delivery system for the controlled release of progestogen or a drug hav-
ing a progestogenic activity over a prolonged period of time and at a level required for con-
traception, wherein the intrauterine delivery system comprises a body construction and at
least one reservoir comprising a core and optionally a membrane encasing the core, the
core and membrane essentially consisting of a same or different polymer composition,
characterized in that said intrauterine delivery system additionally comprises at least one
therapeutically active substance capable of preventing or suppressing abnormal and/or ir-

regular endometrial bleeding.

14. The intrauterine delivery system according to claim 13, characterised in that a pro-
gestogen, or a drug having a progestogenic activity, and a therapeutically active substance
capable of preventing or suppressing abnormal and/or irregular endometrial bleeding are in

the same reservoir.

15. The intrauterine delivery system according to claim 13, characterised in that a pro-
gestogen, or a drug having a progestogenic activity, and a therapeutically active substance
capable of preventing or suppressing abnormal and/or irregular endometrial bleeding are in

separate reservoirs.

16. The intrauterine delivery system according to any of the claims 13-15, characterised in
that the progestogen, or a drug having a progestogenic activity, is selected from the group
of progesterone and its derivatives, cyproterone acetate, desogestrel, etonogestrel,
levonorgestrel, lynestrenol, medroxyprogesterone acetate, norethisterone, norethisterone
acetate, norgestimate, drospirenone, gestodene, 19-nor-17-hydroxy progesterone esters,

17a-ethinyltestosterone and derivatives thereof, 17a-ethinyl-19-nor-testosterone and de-
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rivatives thereof, ethynodiol diacetate, dydrogesterone, norethynodrel, allylestrenol, me-

drogestone, norgestrienone, ethisterone and dl-norgestrel.

17. The intrauterine delivery system according to claim 16, characterised in that the pro-

gestogen, or a drug having a progestogenic activity, is levonorgestrel.

18. The intrauterine delivery system according to any of the claims 13-17, characterised in
that the therapeutically active substance capable of preventing or suppressing endometrial
bleeding is selected from the group of prostaglandin synthesis inhibitors, NSAIDs, inhibi-
tors of leukotriene, oxytocin antagonists, pancreatic trypsin inhibitors, COX-inhibitors,
antifibrinolytic drugs, estrogens, antiestrogens, aromatase inhibitors, cytokine inhibitors,
glucocorticoids, progestogens with pronounced glucocorticoid acticity, danazol, gestrinone

and angiogenesis inhibitors.

19. The intrauterine delivery system according to claim 18, characterised in that the
therapeutically active substance capable of preventing or suppressing abnormal and/or ir-
regular endometrial bleeding is tranexamic acid, mefenamic acid, danazol or an angiogene-

sis inhibitor.

20. The intrauterine delivery system according to any of the claims 13-19, characterized
in that the core of the reservoir comprises two or more segments, each segment consisting
of a same or different polymer composition and comprising a progestogen, or a drug having
a progestogenic activity, or at least one therapeutically active substance capable of prevent-

ing or suppressing abnormal and/or irregular endometrial bleeding.

21. The intrauterine delivery system according to claim 20, characterized in that at least
two of the segments are separated by an inert membrane or segment consisting essentially

of a same or different polymer composition.

22. The intrauterine delivery system according to any of the claims 13-21, characterized
in that the polymer compositions of the core, membrane and inert separating membrane or
segment in the delivery system are selected from the group consisting of

-a polymer composition comprising poly(dimethylsiloxane),
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-a polymer composition comprising a siloxane-based polymer comprising 3,3,3-
trifluoropropyl groups attached to the Si-atoms of the siloxane units,

-a polymer composition comprising poly(alkylene oxide) groups, said poly(alkylene oxide)
groups being present as alkoxy-terminated grafts or blocks linked to the polysiloxane units
by silicon-carbon bonds,

or a mixture of these forms, and

-a combination of at least two thereof.

23. The intrauterine delivery system according to claim 22, characterized in that in the
siloxane-based polymer from 1 to approximately 50 % of the substituents attached to the

Si-atoms of the siloxane units are 3,3,3-trifluoropropyl groups.

24. The intrauterine delivery system according to claim 22, characterized in that the

poly(alkylene oxide) groups are poly(ethylene oxide) groups.

25. Use of progestogen or a drug having progestogenic activity and at least one therapeuti-
cally active substance capable of preventing or suppressing abnormal and/or irregular blee-
ding for the preparation of an intrauterine delivery system for contraception and for redu-

cing menstrual bleeding problems and for inducing amenorrhea.

26. Progestogen or a drug having progestogenic activity and at least one therapeutically
active substance capable of preventing or suppressing abnormal and/or irregular bleeding
for use in a method for contraception and for reducing menstrual bleeding problems and for
inducing amenorrhea, wherein said progestogen or a drug having a progestogenic activity
and at least one therapeutically active substance capable of preventing or suppressing ab-
normal and/or irregular bleeding are released from an intrauterine delivery system over a

prolonged period of time.

27. The use according to claim 25 or 26 wherein the intrauterine delivery system comprises
a body construction and at least one reservoir comprising a core and optionally a membrane

encasing the core.



WO 2010/000943 PCT/F12009/050598

1/4




WO 2010/000943 PCT/F12009/050598

2/4




WO 2010/000943 PCT/F12009/050598

3/4

Figure 6



WO 2010/000943 PCT/F12009/050598

4/4




INTERNATIONAL SEARCH REPORT International application No,
PCT/F12009/050598

A. CLASSIFICATION OF SUBIECT MATTER

IPC: see extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: A61F, A6l1K, A61M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-INTERNAL, WPI DATA, PAJ, CHEM.ABS DATA, EMBASE, MEDLINE, BIOSIS
C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X FR 2539027 Al (LEVRIER MARC.), 13 July 1984 1-9,13-21,
(13.07.1984), the whole document 25-27

Y 10-12,22-24

X WO 03017971 Al (LEIRAS 0OY), 6 March 2003 1-27

(06.03.2003), page 3, line 27 - page 5, line 32;
page 12, line 1 - page 21, line 34, figure 6,
claims 1-29, examples 1-4

Y 10-12,22-24

m Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T* later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or afler the international  »x~  gocument of particular relevance: the claimed invention cannot be

"t o filing date . considered novel or cannot be considered 10 involve an inventive

L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other o . . : :
special reason (as specified) Y" document of particular relevance: the claimed invention cannot be

considered 1o involve an inventive step when the document is

O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such dociments, such combination

up means being obvious to a person skilled in the art

P” document published prior to the international filing date but later than "o \

the priority date claimed &" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

7 October 2009 0 9 -10- 2009
Name and mailing address of the 1SA/ Authorized officer
Swedish Patent Office
Box 5055, 8-102 42 STOCKHOLM Andreas Gustafsson/ELY
Facsimile No. +46 8 666 02 86 Telephone No. +46 8 782 25 00

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/FI2009/050598

Box No.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L Claims Nos.: 1-12
because they relate to subject matter not required to be searched by this Authority, namely:
Claims 1-12 relate to a method for treatment of the human or
animal body by surgery or by therapy, as well as diagnostic
methods, see PCT rule 39.1(iv). Nevertheless, a search has
been made for these claims. The search has been directed to
the technical content of the claims.

2. ClaimsNos.: partly claims 1-27
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

See extra sheet.

e

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable
protest fee was not paid within the time limit specified in the invitation.
[:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2008)



INTERNATIONAL SEARCH REPORT International application No.
PCT/FI2009/050598

Box II.Z2

Present claims 1-5, 13-17, 25-27 and partly 6-12, 18-24
relate to a method or an intrauterine device defined by
reference to a desirable characteristic or property, namely
that it comprises “a drug having a progestogenic activity”
and/or “at least one therapeutically active substance capable
of preventing or suppressing abnormal and/or irregular
endometrial bleeding” and/or that it comprises drugs only
defined as inhibitors or antagonists. The claims cover all
methods and devices having these characteristics or
properties, whereas the application provides support within
the meaning of Article 6 PCT for only a very limited number of
such methods and devices. In the present case, the claims so
lack support, and the application so lacks disclosure, that a
meaningful search over the whole of the claimed scope is
impossible. Independent of the above reasoning, the claims
also lack clarity (Article 6 PCT). An attempt is made to
define the methods and devices by reference to a result to be
achieved. Again, this lack of clarity in the present case 1is
such as to render a meaningful search over the whole of the
claimed scope impossible.

Consequently, the search has been carried out for those parts
of the application which appear to be clear and concise,
namely to intrauterine delivery devices comprising any of the
specific progestogenic substances listed in claim 4 or on page
14, lines 4-12 of the description in combination with any of
the specific active substances capable of preventing or
suppressing abnormal and/or irregular endometrial bleeding
listed in claims 6-7 or on page 14, lines 18-31 of the
description and related methods.

Further, the search has covered the groups of active
substances presented in present claim 6 to some extent,
although it lacks the necessary precision in the definition of
the subject matter. A search for a general term, e.gd.
glucocorticoids or antifibrinolytic drugs, will retrieve a
pertinent document only if this concept is described in
similar terms in a reference. Specific solutions previously
known and falling under the general concept, but failing to
mention this fact, are not likely to be revealed in such a
search.

Thence it follows that a reasoned statement under Rule
43pis.1l(a) (i) with regard to novelty, inventive step or
industrial applicability only can be established for those
parts which have been searched.

Form PCT/ISA/210 (extra sheet) (July 2008)




INTERNATIONAL SEARCH REPORT International application No.

PCT/F12009/050598

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

US 6440445 Bl (NOWAK R.A. ET AL), 27 August 2002
(27.08.2002), column 1, Tine 56 - column 3, line 4;
column 7, 1ine 32 - line 52; column 8,
line 19 - 1ine 31, claims 1-40

US 3880991 A (YOLLES S.), 29 April 1975
(29.04.1975), column 6, line 11 - 1line 43, claims
1-4, example 1

WO 2006121969 Al (BOSTON SCIENTIFIC SCIMED, INC.),
16 November 2006 (16.11.2006), claims 34-54,
paragraphs [0085]-[0095]

EP 0024780 Al (SHAW, SETH THOMAS, JR.),
11 March 1981 (11.03.1981), page 3,
line 5 - 1ine 32; page 5, 1ine 7 - page 6, line 6;
page 6, line 23 - page 7, line 16

RIVERA, R. et al "Sustained Intrauterine Release of
AMCA to Reduce Menstrual Blood Loss". Contraceptive
Delivery Systems. 1984, vol. 5, no. 2, pages 109-115
see introduction, discussion

CAMPANA, A. et al "Traitment Médical des
Ménorragies: Revue de 1a Littérature". Medecine et
Hygiéne. 1999, vol. 57, no. 2266, pages 1585-1590

EP 0330786 Al (IGARASHI, MASAQ), 6 Sept 1989
(06.09.1989)

1-9,13-21,
25-27

10-12,22-24

13-18,20-21

1-27

1-27

1-27

1-27

1-27

Form PCT/ISA/210 {continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/FI2009/050598

International patent classification (IPC)

A61K 9/00 (2006.01)
A6lF 6/14 (2006.01)
A61K 31/196 (2006.01) - -
A6lp 15/18 (2006.01)
A61lP 7/04 (2006.01)
A61K 31/57 (2006.01)

Download your patent documents at www.prv.se

The cited patent documents can be downloaded:

e From "Cited documents" found under our online services at
www.prv.se (English version)

e From "Anférda dokument" found under "e-tjénster" at
WWW.prv.se (Swedish version)

Use the application number as username. The password is
VINEXOTEWZ.

Paper copies can be ordered at a cost of 50 SEK per copy from
PRV InterPat (telephone number 08-782 28 85).

Cited literature, if any, will be enclosed in paper form.

Form PCT/ISA/210 (extra sheet) (July 2008)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/F12009/050598
FR 2539027 Al 13/07/1984 DE 3465425 D 24/09/1987
EP 0117163 A,B 19/08/1987
SE 0117163 T
WO 03017971 Al  06/03/2003 AU 2002313517 B 06/09/2007
’ CA 2457979 A 06/03/2003
CN 1289064 C 13/12/2006
CN 1549703 A 24/11/2004
EP 1427390 A 16/06/2004
HU 0401438 A 28/04/2008
JP 2005503389 T 03/02/2005
NO 20041315 A 30/03/2004
PL 367961 A 07/03/2005
RU 2302883 C 20/07/2007
RU 2004109575 A 20/08/2005
us 6440445 Bl1  27/08/2002 NONE
us 3880991 A 29/04/1975 NONE
WO 2006121969 Al 16/11/2006 EP 1879641 A 23/01/2008
US 20060264912 A 23/11/2006
EP 0024780 Al  11/03/1981 AU 539106 B 13/09/1984
AU 5306980 A 15/01/1981
CH 646861 A 28/12/1984
DE 3069442 D 22/11/1984
JP 56011057 A 04/02/1981
NO 800474 A 12/01/1981
EP 0330786 Al  06/09/1989 SE 0330786 T3
AU 618052 B 12/12/1991
AU 2747988 A 07/09/1989
CA 1312285 C 05/01/1993
DE 3869390 D 23/04/1992
JP 1221318 A 04/09/1989
JP 2590358 B 12/03/1997
us 4997653 A 05/03/1991

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report

