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(57) Abstract: The present invention relates to an inserter for an intrauterine system comprising a handle (3),and an insertion tube
(6) having a first end and a second end, and being arranged in connection with the handle. The inserter 1s characterized in that the
first end of the msertion tube (6) comprises at least one frame slot for receiving a frame of the intrauterine system.The mvention
also relates to a kit comprising an inserter according to the present mvention and an intrauterine system, wherein the mtrauterine
system (1) comprises a therapeutic component (1b)and a continuous, closed frame(1a), the therapeutic component (1b) being con-
nected to the frame(1a) at least one point, and therapeutic component (1b) of the mtrauterine system (1) 1s at least mainly arranged
mnside the first end of the mnsertion tube (6) and the frame (1a) of the intrauterine system (1) 1s at least mainly arranged outside the
first end of the insertion tube (6).
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AN INSERTER

The present invention relates to an inserter for positioning an intrauterine device
or an Intrauterine system In the uterus as well as to a kit comprising an
intrauterine system and an inserter.

BACKGROUND OF THE INVENTION

Various types of inserters have been developed for the positioning of mechanical
and copper wire-containing intrauterine devices (IlUDs) as well as of intrauterine
systems having a drug containing cylinder (IUSs). In the following, IUD and 1US
can be used interchangeably and when one iIs mentioned, it Is to be understood
that either of them can be used.

Most common inserters are constructed for introducing the device into the uterus
In @ contracted state. These inserters usually comprise an insertion tube having a
relatively narrow diameter and a rounded, blunt end which will pass through the
cervical canal easily and will not damage or injure the fundus upon contact
therewith, and a plunger inside the insertion tube. Prior to insertion the device,
whether an IUD or an IUS, Is usually retracted into the insertion tube either by
means of string(s) attached to the device and intended for the removal of the
device from the uterus, or by pushing the device into the insertion tube by a
plunger with inserters having a special window to adapt the device In the
expanded shape (see for example GB 1 403 393). Then the insertion tube with the
device therein is introduced through the cervical canal into the uterus. When the
device Is correctly positioned, it is released either by pushing the plunger towards
the uterus or by holding the plunger steady and by retracting the insertion tube
outwards. Once expulsed from the insertion tube within the uterine cavity, the
device Is supposed to resume its original expanded shape.

Simple rod-shaped inserters have been suggested for inserting relatively small or
sufficiently flexible intrauterine devices in their original, expanded shape by using
a push-in technique. With these Inserters the correct positioning and a secure
attachment of an IUS or IUD on the inserter as well as proper handling of the
removal strings may be difficult.

The European patent application EP 1 691 740 relates to an inserter, with which
the correct positioning and directional stiffness of the device in the inserter prior to
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and during insertion can be ensured, for instance, by shaping the forward end of
the plunger such that the IUS assumes a specified constant configuration when
drawn into the insertion tube. The IUS will thus not be twisted during insertion.

European patent EP 798 999 relates to an insener, which allows the correct
3 positioning of an IUS also in those cases in which the elongate member of a T-
shaped device contains active material, which involves a diameter larger than that
of an elongate member of a copper-wire IUD. The inserter comprises a plunger. a
handle attached to the plunger, a string for the removal of the IUS, a cleft on the
end of the handle to lock the string(s) in such a way that the IUS remains immobile
0 in relation to the plunger, and an insertion tube around the plunger. The IUS is
drawn into the insertion tube by pushing the tube over the device or by pulling on
the removal threads whereafter the threads are manually locked in the cleft. The
relative movement of the plunger and the protective tube is restricted by a stop
member or stop members to ascertain that the correct configuration of the IUS 1s
15 achieved. The stop members ensure that the front edge of the insertion tube IS
stopped in a configuration in which the hemispherical tips of the T-wings remain
partly uncovered by the insertion tube but the wings nevertheless remain pressed
against each other. This inserter overcomes many of the problems encountered
with the conventional inserters, but the string(s) still need to be manually handled

20 and locked.

Furthermore. document WO 2007/075086 shows an applicator for inserting an
IUD. wherein the end of the applicator has two recesses for receiving the flexible
arms of the 1UD. and for fixing them during insertion. Document NL 8601570

shows an IUD comprising a rod which one end is secured to a ring of resilient
material. The IUD, when inserted, is positioned on an insertion tube such that the

rod 1s inside the tube and the ring outside of it.
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encountered with the conventional inserters. but the string
handled and manually locked. Further, the inss are designed primarily for the
W insertion of the conventionaldewit®s which are to be inserted in a compressed
«refore there is still need for an improved kit comprising an
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Documents DE 198 15552 and DE 87 12 168 describe an inserter for an
intrauterine system comprising a handle, an insertion tube and a frame slot at the
end of the insertion tube. Document CA 1 033 247 presents an apparatus for
inserting an intrauterine device comprising a hollow inserter tube and an open-

ended sleeve fitting over the inserter tube. Document EP 191 957 discloses an

assembly of intrauterine device and inserter, the inserter being at its one end

opened to form a groove or half-cylinder such that the stem of the Intrauternne

device can be inserted therein.

2 CA 02736020 2011-03-03 AMENDED SHEET 17/04/2010
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the plunger such that the IUS assumes a specified constant configuration wien
drawn into the insertion tube. The IUS will thus not be twisted during insertigs

European patent EP 798 999 relates to an inserter, which allows the correct
S positioning of an IUS also in those cases in which the elongate rpémber of a T-
shaped device contains active material, which involves a diamej % larger than that
of an elongate member of a copper-wire IUD. The inserter cofmprises a plunger, a
handle attached to the plunger, a string for the removal ¢ ‘the IUS, a cleft on the
end of the handle to lock the string(s) in such a way tha /the 1US remains immobile
0 in relation to the plunger, and an insertion tube agdund the plunger. The 1US is
drawn into the insertion tube by pushing the tub# over the device or by pulling on
the removal threads whereafter the threads gfe manually locked in the cleft. The
relative movement of the plunger and thg/protective tube is restricted by a stop
member or stop members to ascertainghat the correct configuration of the IUS is
'35 achieved. The stop members ensypé that the front edge of the insertion tube is
stopped in a configuration in w yéh the hemispherical tips of the T-wings remain
partly uncovered by the inse - tube but the wings nevertheless remain pressed
against each other. This overcomes many of the problems encountered
with the conventional irters, but the string(s) still need to be manually handled

20  and locked.
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The inserters described in these documents overcome many of the problems
encountered with the conventional inserters, but the string(s) still need to be
handled and manually locked. Further, the inserters are designed primarily for the
3 insertion of the conventional devices which are to be inserted in a compressed
configuration. Therefore there is still need for an improved kit comprising an

intrauterine system and an inserter.
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OBJECT AND SUMMARY OF THE INVENTION

An object of the invention Is to provide a simple, easy to use inserter and Kit
comprising an Intrauterine system and an inserter for the positioning of an
intrauterine system in the uterus by solving at least partially at least some of the
problems mentioned above. An object of the invention is particularly to provide an
iInserter and a kit with which, during the insertion process, no manual handling of
the strings as such is needed. A further object of the invention is to provide an
iInserter having an improved system for locking and releasing the removal strings
of an IUS in the necessary steps during the insertion process.A typical inserter for
an intrauterine system according to the present invention comprises a handle and
an insertion tube having a first end and a second end, and being arranged In
connection with the handle. The inserter is characterized Iin that the first end of

the Insertion tube comprises at least one frame slot for receiving a frame of the
iIntrauterine system.

A typical kit comprising an inserter and an intrauterine system, according to the
present invention, Is such that

— the inserter Is according to the present invention,

— the intrauterine system comprises a therapeutic component and a continuous,

closed frame, the therapeutic component being connected to the frame at at
least one point, and

— the therapeutic component of the intrauterine system Is at least mainly
arranged inside the first end of the Iinsertion tube and the frame of the

Intrauterine system is at least mainly arranged outside the first end of the
iInsertion tube.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 illustrates a general overview of an inserter that is part of a kit according
to an embodiment of the invention.

Figures 2A and 2B illustrate an operating principle of an inserter that is part of a
kit according to an embodiment of the invention.

Figures 3A and 3B illustrate a an operating principle of an inserter that is part of a
kit according to another embodiment of the invention.



10

15

20

25

30

CA 02736020 2011-03-03

WO 2010/031902 PCT/FI12009/050738

Figures 4A and 4B illustrate a locking means usable in an embodiment of the
iInvention.

Figures 5A and 9B illustrate a locking means usable in another embodiment of the
Invention.

Figures 6A and 6B illustrate a locking means usable in yet another embodiment of
the invention.

Figures 7A and 7B illustrate a locking means usable in still a further embodiment
of the invention.

Figures 8A and 8B illustrate a locking means usable in a further embodiment of
the invention.

Figures 9A, 9B, 9C and 9D Illustrate intrauterine systems and their positioning on
an inserter according to some embodiments of the invention.

Figures 10A and 10B illustrate some details of Figure 9B.

DETAILED DESCRIPTION OF THE INVENTION

A typical inserter for an intrauterine system according to the present invention
comprises a handle and an insertion tube having a first end and a second end,
and being arranged in connection with the handle. The inserter is characterized In
that the first end of the insertion tube comprises at least one frame slot for
receiving a frame of the intrauterine system.

The invention therefore provides an easy to use inserter and kit comprising the
device and the inserter, by which only few simple steps are needed to prepare for
the Insertion and to securely install and position an intrauterine system into the
uterus.

In the present description and claims, the therapeutic component is a component
capable of inducing a therapeutic effect, for example by releasing an active agent
such as copper ions or hormones. Moreover, by first ends are typically meant the
ends that are closer to the uterus during the insertion of the intrauterine system.
Second ends are the ends opposite to the first ends. Moreover, the terms IUS or
IUD and removal strings are used when describing the preferred embodiment of
the present invention, but these are not to be construed as limiting the claims.
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There are at least two different ways of arranging the insertion tube in connection
with the handle. Indeed, according to an embodiment of the invention, the inserter
IS further characterised In that

- the handle has a longitudinal opening at its first end, said opening having
a longitudinal axis parallel to the longitudinal axis of the inserter, a first end
and a second end,

and the inserter further comprises

- a movable slider arranged In said longitudinal opening and having a first
end and a second end,
- a plunger attached to the handle,

the second end of the insertion tube being attached to the slider.

According to another embodiment, the second end of the insertion tube Is directly
attached to the handle.

The longitudinal opening on the handle can also be quite narrow and does not
need to be symmetrically positioned on the handle and with respect to the
longitudinal axis.

A typical kit comprising an inserter and an Iintrauterine system, according to the
present invention, is such that

— the inserter is according to the present invention,

— the intrauterine system comprises a therapeutic component and a continuous,
closed frame, the therapeutic component being connected to the frame at at
least one point, and

— the therapeutic component of the Iintrauterine system is at least mainly
arranged inside the first end of the insertion tube and the frame of the

intrauterine system is at least mainly arranged outside the first end of the
insertion tube.

In the following, several different embodiments of the present invention, both the
inserter and the kit, are discussed. The Iinformation given applies mutatis
mutandis to both the inserter and the Kkit.
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According to another embodiment of the invention the therapeutic component is
selected from the group consisting of a reservoir for active agent, a metallic wire
and a combination thereof. For example, the reservoir may essentially consist of
an elastomer and an active agent, or the metal wire can be made of copper.

According to an embodiment of the invention, the reservoir of the intrauterine
system essentially consists of an elastomer and an active agent. The reservoir
can be for example as described in WO 2003/017971, US 6,056,976, US
0,299,027 or WO 00/00550, the contents of which are hereby incorporated by
reference.

The elastomer can be for example an elastomer composition comprising a
siloxane based elastomer, a thermoplastic polyurethane, a thermoplastic
polyurethane elastomer, ethyl vinyl acetate, a polyolefin-based elastomer, a
silicone containing thermoplastic polyurethane or a mixture of at least two of
these. The reservoir may also be of a core and membrane-type, wherein both
parts are preferably made of an elastomer composition.

The intrauterine system also preferably comprises strings for removal, location or
detection of the system, as well as at least one image enhancing means for
iImproving the detection and/or location of the system.

The Image enhancing means can be for example selected from the group
consisting of

a) an inert metal coating on at least part of the body of the intrauterine system,;

b) inert metal inserts, clips, rings or sleeves fixedly positioned on the body of the
Intrauterine system;

c) metal or ferromagnetic powder or particles or suitable metal or alkali metal salts
mixed during the compounding step In the raw materials of the frame, core matrix
or membrane of the intrauterine system, and

d) a metallic cup, connector, adapter, clamp, sleeve or holder fixed at a suitable
position on the frame, which can also be used to anchor or join the therapeutic
component onto the frame.

According to another embodiment of the invention, the therapeutic component is
connected to the frame In at least one point. Moreover, the intrauterine system
can be connected to the inserter for example via at least one connection part. The
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connection part Is preferably designed such that it enhances the retention of the
device on the inserter prior and during the insertion of the device.

The connection part can be for example a hollow knob, adapted to receive a pin,
one of these parts being arranged on the intrauterine system and the other on the
iInserter. Another option is to use a traditional ball joint. A person skilled in the art
IS readily able to find a suitable solution for this connection part.

Also In view of this, and according to an embodiment of the invention, the first end
of the Insertion tube comprises at least one connection slot for receiving the
connection part of the intrauterine system. Alternatively, the first end of the
plunger may comprise a slot for receiving the intrauterine system, for example for
receiving the second end of the frame or of the therapeutic component of the
Intrauterine system. The first end of the insertion tube may also comprise two
diagonally symmetrical connection slots for receiving the connection part of the
Intrauterine system. It Is naturally possible that there are more than two
connection slots, such as three, four, five or six slots. The connection part then
preferably comprises suitable parts fitting to these connections slots. The
connection part can also be made to fit on the plunger. If a plunger is used, it can
be designed to receive the therapeutic component or the frame.

According to the invention, the first end of the insertion tube comprises at least
one frame slot for receiving the frame of the intrauterine system. The first end of
the Insertion tube may also comprise two diagonally symmetrical frame slots for
receiving the frame of the intrauterine system. The number of frame slots can also
be higher, such as three, four, five or six. The frame slots can be parallel to the
longitudinal axis of the insertion tube or non-parallel to it. The frame slots can for
example be straight or slightly curved with respect to the outer surface of the
insertion tube, in order for allowing the frame to be released. The frame slots are
preferably narrow enough to prevent the therapeutic component from slipping out
and long enough to allow the movement of the therapeutic component and the
stretching /compression of the frame during the insertion step. The insertion tube
IS large enough for containing the therapeutic component. The frame slot(s)
together with connection parts assure that the intrauterine system will be securely
fitted and in the correct configuration during the insertion.

According to an embodiment of the invention, the shape of the frame of the device
IS selected from the group consisting of annular, circular, oval, spiral, toroidal,
triangular, polygonal, almond-shape, shield-shape and diamond-shape. The
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frame Is also preferably made of an elastic material, such as an elastomer
composition as mentioned above Iin connection with the reservoir. The frame may
Include, for example as a core material, thin metallic wire made for example from
a metallic memory material or other suitable material that is elastic enough for
allowing the insertion, I.e. collapsing during the insertion through the cervical
canal but returning to its original shape once in place in the uterus.

According to one embodiment of the invention, when the present inserter is In
use, the therapeutic component of the intrauterine system is preferably at least
mainly arranged inside the insertion tube and the frame of the intrauterine system
IS preferably at least mainly arranged outside the insertion tube.

According to another embodiment of the invention, the inserter further comprises
a flange arranged on the insertion tube. This flange can be adjusted to
correspond to the depth of the uterus in order to correctly position the device
during its insertion.

According to one embodiment of the invention, the first end of the opening and the
first end of the slider form a first pair of stop members, and the second end of the
opening and the second end of the slider form a second pair of stop members.

A part of the handle can thus comprise an opening having a first end and a
second end and running in the longitudinal direction of the plunger. The opening
can have at the first end a channel in which the insertion tube can slide in the
longitudinal direction. At the second end, i.e. distal end (away from the uterus) the
iInsertion tube is attached to the slider or to a means which can be used to move
the slider and preferably forms at least a part of the slider. With respect to the
starting configuration, the front surface of saild means and the surface at the first
end of the opening, the end directed towards the 1US, together form the first pair
of stop members. To release the IUS after it has been positioned in the uterus the
slider and the Insertion tube will be pulled backwards past the plunger the
distance determined by the second pair of stop members, formed by the rear
surface of the means to move the slider and the surface at the second end of the
opening.

The handle can have many shapes and is designed for easy handling of the
inserter even by using only one hand. The plunger attached to the handle is
advantageously hollow or has a groove or bore running in the axial direction thus
allowing the string(s) to slide freely in it, without any risk of them getting jammed
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between the plunger and the insertion tube. The first end, i1.e. the forward end of
the plunger Is preferably suitably shaped to have for example a notch, an
iIndentation, an eyelet, a funnel or a groove to adapt the lower end of the device
and to enable the optimal and secure positioning of the device on the plunger.

The forward parts (parts directed towards the uterus) of the plunger and the
iInsertion tube can be straight or curved so as to conform to the anatomy of the
uterus. Preferably these parts are made from a flexible material in order to avoid
perforation of the uterus.

The slider mechanism is preferably inside the handle and comprises at least one
elongated element, which can be moved In the longitudinal direction of the
plunger. According to an embodiment of the invention the slider comprises a
means to move the slider, which preferably is a part of the slider, and the insertion
tube attached to said means. According to another embodiment of the invention
the slider comprises at least two elements, preferably parallel, which are
combined on at least one point by a transversal member. The transversal member
may form means, for example a knob or switch, by which the slider can be moved.
The handle can comprise one or more means to connect the slider elements and
to facilitate the movement of the slider, for example a support, a shoulder, a
holder, a saddle, a groove or a slot. The slider preferably comprises at least one
structural element, for example an extension, which is capable to generate the
necessary operation of a locking means to keep the strings immobilized during
storage or during preparatory steps before insertion and/or to release the string(s)
when the slider iIs moved to the backward position.

The inserter according to the present invention may thus also comprise locking
means for reversibly locking the intrauterine system in relation to the plunger, said
locking means being controllable by the slider and/or the insertion tube. This
means that the locking means can also be controlled by a part of the slider and/or
of the Insertion tube, such as an extension of either or both of them. The
reversible locking of the intrauterine system can be for example achieved by
locking the removal string or strings of the intrauterine system, in such a way that
the device remains immobile In relation to the plunger during the necessary steps
prior to and during insertion but can be released after the IUS has correctly been
positioned In the uterus. Therefore no manual handling of the strings as such is
needed, which increases security and hygiene.
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The locking means is any arrangement which, induced by the movement of the
slider or of the means to move the slider and the insertion tube, can immobilise
the removal string(s) to hold the IUS In a stable position and/or to release the
string(s) after insertion to release the IUS. Particularly, the invention relates to a
locking means which comprises an object capable of reversibly preventing or
allowing the movement of the string(s) by at least partly moving or pivoting from
the original position, for example rotating around a shaft or an axle, and vertically
or horizontally attached to the handle. The object may have several shapes and
may be for example round or rod-shaped, wedge, polygonal or rectangular with
rounded or sharp corners. The surface of the object preferably comprises one or
more extensions having variable size and shape, for example a knob, a rib or a
switch. When the slider mechanism is moving backwards, at a suitable point a
part or an extension of the slider or of the Insertion tube Is pressed against at
least one extension of the object thus changing its orientation enough relative to
the original position to cause release of the string(s). Preferably the object has a
slot or pinhole through which the string(s) run.

The locking means may also comprise at least one counterpart against which the
string(s) are pressed by the object and thus reversibly immobilized in the locking
position. The counterpart has a suitable shape adapted to fit at least some part of
the surface of the object. An extension, or extensions of the object can be used to
keep the object and the counterpart in a fixed configuration until the slider Is
moved backwards to release the IUS. The counterpart preferably has a suitable
design to keep the string(s) In proper direction, for example a slot or pinhole
through which the string(s) run. Further, the object and said at least one
counterpart have preferably a suitable length and diameter to fit inside the handle.

According to one embodiment of the invention, the locking means thus comprises
- a main part,
- a first extension of the main part having an abutment surface,
- a counterpart adapted to form a blocking together with the main part,
wherein the locking means is rotatably mounted on the inserter.

According to another embodiment of the invention the main part comprises an
opening or a slot in a diagonal direction through essentially the whole diameter of
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the main part, adapted to receive at least one removal string of the intrauterine
system.

The locking means can be for example mounted on the handle of the inserter.
According to another embodiment of the invention the opening or slot of the main
part is adapted to receive a removal string of the intrauterine system.

According to yet another embodiment of the Iinvention, the locking means
COMPrises

- a main part,

- a first extension of the main part having an abutment surface,

- a second extension of the main part having a wedge-like shape,
- a counterpart,

wherein the second extension is adapted to form a blocking together with the
counterpart and the locking means is rotatably mounted on the inserter.

According to one embodiment of the invention, the main part has essentially the
shape of a cylinder, or it is of triangular shape, or of any other suitable shape.

According to one embodiment of the invention the slider comprises an extension
adapted to abut on the abutment surface of the first extension of the main part of
the locking means.

According to one other embodiment of the invention the locking means comprises
a main part comprising a first extension and a second extension arranged, in their
initial position, to be essentially in contact with each other to from a blocking,
wherein the slider, a part of the slider, the insertion tube or a part of the insertion
tube Is arranged to protrude into the main part of the locking means so as to
separate the first and second extensions from each other.

According to yet one other embodiment of the invention the locking means
COMPrises

- a first locking part and a second locking part movably mounted on the
iInserter and arranged, in their initial position, to be essentially in contact
with each other to form a blocking, and
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- a first protrusion and a second protrusion arranged on a location selected
from the group consisting of the inner surface of the insertion tube, the
outer surface of the insertion tube, the inner surface of the slider and the
outer surface of the slider,

wherein the first and second protrusions are arranged to move the first and
second locking parts when moving the slider or the insertion tube.

The locking means could also be welding, gluing, cutting, knot or adhesion. The
strings could thus be for example attached to the body of the inserter by welding
(for example by heating), gluing with glue or attaching with an adhesive agent
(such as sticker). The slider or the insertion tube would then release the
attachment when moving to release the device. Other options could be a knot or
other mechanical hindrance, when the slot provided for the strings Is larger in the
releasing position. The slider could also comprise a blade that cuts the strings
loose from the inserter.

It Is obvious to a person skilled in the art that, in accordance with the above
description, the locking means can be of any other kind than those specifically
listed above as well as a combination thereof.

During the preparatory steps the string(s) are locked but they are released
automatically by the slider, when it is drawn backwards Iin order to release the
IUS. As compared to previous inserters there is no need to manually handle the
removal strings during the preparatory steps and during insertion, which
eliminates the possibility of user-made mistakes.

The present invention also relates to a use of the kit according to the invention.
Any details and embodiments listed above naturally apply mutatis mutandis to the
use according to the invention.

The present invention also relates to a method for positioning an intrauterine
system In a uterus of a patient, wherein the method uses a kit according to the
present invention.

The method comprises the steps of

- sounding the uterus using a probe, for determining the correct insertion
depth,



10

15

20

25

30

CA 02736020 2011-03-03

WO 2010/031902 PCT/FI12009/050738

13

- Introducing the Inserter into the uterus of the patient until the intrauterine
system is In Its correct location,

- removing the inserter from the uterus of the patient.

The method advantageously contains, as a second step, setting the flange to
show the correct insertion depth. Depending on the inserter, the method may also
comprise, after the introduction of the inserter into the uterus, the step of moving
the slider towards the second end of the opening until the second end of the
opening Is In contact with the second end of the slider, thus releasing the
iIntrauterine system from the inserter.

An example of the method for positioning the Iintrauterine system Is given
hereafter. To Insert the IUS only few steps are needed. To prepare for the
iInsertion the sterile package is carefully opened. The IUS is positioned at the
forward end of the plunger or of the insertion tube Iin the expanded configuration.
The removal string(s) attached to the device are preferably immobilised by the
locking means to keep the IUS at a steady and correct position until it is released
In the uterus.

The Inserter Is introduced into the uterus until the IUS Is In the correct location,
which is determined beforehand by using a probe and preferably shown by the
flange set at the correct insertion depth. Depending on the inserter, the slider is
then moved towards the second end of the opening until the second end of the
opening Is In contact with the second end of the slider, thus releasing the
iIntrauterine system from the inserter. The inserter is then removed and the IUS
remains in place. The inserter thus allows easy and secure positioning of an |US.

DETAILED DESCRIPTION OF THE DRAWING

In the following description, the term slider and the corresponding reference
number are used to designate both the slider itself and the means to move the
slider attached to the slider. The term slider Is used for convenience of reading.

Figure 1 illustrates a general overview of an inserter according to the invention.
The inserter comprises a handle 3, a plunger 2 attached to the handle, a slider 5,
an insertion tube 6 around the plunger, the second end of the insertion tube being
attached to the slider or to the means to move the slider. The Iinserter also
comprises means for reversibly locking the string(s)(not shown) in such a way that
the IUS remains immobile in relation to the plunger during the necessary steps
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prior to and during insertion, and again for releasing the string(s) and the IUS
after it has been inserted. The inserter further comprises an opening 8 in a part of
the handle, a channel 9 in which the insertion tube slides in the longitudinal
direction, and a flange 4, which can be adjusted so that its distance from the front
end of the intrauterine system corresponds to the depth of the uterus.

The part of the handle 3 that is closer to its first end has an opening 8 having a
first end 8a and a second end 8b, which opening runs Iin the direction of the
plunger 2 and has at its first end a channel 9 in which the insertion tube 6 slides
in the longitudinal direction. In the original configuration the first end 5a of the
slider 5 abuts the first end 8a of the opening 8 of the handle 3. The surface of the
second end 5b of the slider 5 and the surface at the second end 8b of the opening
8 together form a pair of stop members. At the second end of the handle, i.e. at
the end farther away from the uterus, the insertion tube Is attached to the slider 5.
After the IUS has been inserted, the slider and the insertion tube can be moved
backwards until the surfaces Sb and 8b contact each other. The locking means
are arranged inside the handle 3 and are thus not visible.

Figures 2A and 2B illustrate an operating principle of an inserter according to an
embodiment of the invention.

Fig. 2A shows an inserter and an almond-shaped IUS 1 In a configuration as they
are in a sterilized package. The IUS is placed in the first end (i.e. the front end,
l.e. the entry into the uterus) of the inserter so that the drug containing reservoir of
the device Is Inside the Insertion tube 6 with the bottom tip of the frame, the
reservoir or the loop abutting the end of the plunger (shown with reference
number 2a). The means to move the slider 5 Is on the basic position, and the
removal string(s) (7, shown in the Figure 2B) inside the inserter are tightened and
locked by the locking means.

Figure 2B lllustrates the procedure to release the IUS. The device In the
configuration according to Figure 2A is introduced into the uterus until the IUS is
IN the correct location, where after the device Is released from the insertion tube.
While retaining the inserter stationary, the insertion tube Is retracted towards the
handle by moving the slider 5 backwards until the surface 5b of the slider abuts
the surface 8b of the opening 8. The distance the slider and the insertion tube can
be moved has been selected to indicate clearly the moment at which the IUS has
completely been released from the insertion tube moving towards the handle.
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Figures 3A and 3B illustrate another embodiment of the invention, an operating
principle of an inserter which does not have a plunger or a slider. The frame of the
IUS Is marked with the reference number 1a, and the therapeutic component with
reference number 1D.

Figures 4A and 4B lillustrate a locking means according to an embodiment of the
iInvention. The locking means are arranged preferably at the inside of the handle
3, on any of the inside surfaces of the handle. The locking means are used to
immobilise and release the string(s) of the IUS.

Figure 4A illustrates a locking means according to an embodiment of the invention
comprising a main part 10 having essentially the shape of a cylinder and
comprising an opening 12 there through in a diagonal direction. The string(s) 7 of
the IUS pass through the opening 12. The main part 10 is rotatably mounted on
the handle, on a shaft or an axle (not shown). The locking means also comprises
a counterpart 11, such that in the locking position the string(s) are immobilized
between the counterpart and the main part. The counterpart thus has a suitable
shape adapted to fit to a part of the surface of the main part. When the slider is
moving backwards, at a suitable point a part or an extension of the slider is
pressed against the extension 10a of the main part 10 thus turning it enough to
release the string(s), as shown in Figure 4B.

Figures 5A and 3B illustrate a locking means according to another embodiment of
the invention. Figure 5A illustrates an object similar to the one presented in Figure
4A, but having a different construction of the extension 10a.

Figures 6A and ©0B illustrate a locking means according to yet another
embodiment of the invention. This is a side view of a cylindrically shaped locking
means, having a main part 13 which comprises two extensions 13a and 13b. The
locking means can rotate around a shaft or an axle 14 and is preferably attached
to a shorter side of the inner surface of the handle. The locking means also
comprises a counterpart 15 such that the string(s) 7 are immobilised between the
counterpart 15 and the extension 13b. The counterpart 15 has a suitable shape
adapted to fit to a part of the surface of the extension 13b. When the slider is
moving backwards, at a suitable point a part or an extension of the slider is
pressed against the extension 13a thus turning it enough to release the string(s),
as shown In Figure oB. In this case the handle can also comprise a groove In
which the string(s) run (not shown).



10

15

20

25

CA 02736020 2011-03-03

WO 2010/031902 PCT/FI12009/050738

16

Figures 7A and 7B Illustrate a locking means according to an embodiment of the
invention. The locking means 16 comprises two extensions 16a and 16b to
Immobilize the strings as shown In Figure 7A. When the slider 5 and the insertion
tube 6 move backwards the slider and/or the insertion tube protrudes into the
locking means at least partly to expand the means enough to separate the
extensions and to release the strings, as shown in Figure 7B.

Figures 8A and 8B Illustrate a locking means according to a further embodiment
of the Invention. The locking means comprises two parts 17a and 17b to
iImmobilize the strings as shown in Figure 8A, said parts being able to move or
turn from the original position. The slider 5 has two extensions 18a and 13b.
When the slider 5 and the insertion tube 6 move backwards the slider extensions
turn the locking parts 17a and 17b apart from each other enough to release the
strings, as shown in Figure 8B.

Figures 9A and 9B Illustrate an intrauterine system and its positioning on the
inserter according to an embodiment of the invention. The intrauterine system has
a frame 1a and a therapeutic component 1b and it is positioned in the insertion
tube 6. The Intrauterine system Is connected to the inserter via one connection
part 19. The first end of the insertion tube 6 comprises one connection slot 20 for
receiving the connection part 19. The therapeutic component is essentially
completely and the frame essentially only partly positioned in a frame slot 21.

Figures 9C and 9D Illustrate another intrauterine system and its positioning on the
inserter according to another embodiment of the invention. The intrauterine
system has the same parts as in Figures 9A and 9B. The therapeutic component
IS essentially completely positioned inside the insertion tube and the frame Is
essentially completely outside the insertion tube.

Figures 10A and 10B illustrate some details of Figure 9B, namely the first end of
the insertion tube 6 and the connection of the intrauterine system on the insertion
tube.
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CLAIMS

1. An inserter for an intrauterine system comprising

- a handle (3), and
- an insertion tube (6) having a first end and a second end, being arranged

5 in connection with the handle and the first end of the insertion tube (6)
comprising at least one frame slot for receiving a frame of the intrauterine

system,

characterised in that

- the handle (3) has a longitudinal opening (8) at its first end, said opening
10 (8) having a longitudinal axis parallel to the longitudinal axis of the inserter,

a first end (8a) and a second end (8b),

and further comprising

- a movable slider (5) arranged in said longitudinal opening (8) and having a

first end (5a) and a second end (5b),
15 - a plunger (2) attached to the handle (3),

the second end of the insertion tube being attached to the slider (5).

2. An inserter according to claim 1, characterized in that the first end of the
insertion tube (6) comprises at least one connection slot (20) for receiving a
connection part of the intrauterine system.

20 3. An inserter according to claim 1, characterized in that the first end of the
plunger (2) comprises a slot for receiving the intrauterine system.

4. An inserter according to any of the previous claims, characterized in that the

first end (8a) of the opening (8) and the first end (5a) of the slider (5) form a first

pair of stop members, and the second end (8b) of the opening (8) and the second
25 end (5b) of the slider (5) form a second pair of stop members.

5. An inserter according to any of the previous claims, characterised in that it
further comprises a flange (4) arranged on the insertion tube (6).

6. An inserter according to any of the previous claims, characterized in that the
first end of the insertion tube (6) comprises two diagonally symmetrical connection
30  slots (20) for receiving the connection part (19) of the intrauterine system (1).
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7. An inserter according to ariy of the previous claims, characterized in that the
first end of the insertion tube (6) comprises two diagonally symmetrical frame slots
for receiving the frame (1a) of the intrauterine system (1).

8. An inserter according to any of the previous claims, characterised in that it

5  further comprises locking means for reversibly locking the intrauterine system in
relation to the plunger via a removal string of the intrauterine system, said locking
means being controllable by the slider and/or the insertion tube

9. A kit comprising an inserter according to claim 1 and an intrauterine system ,
wherein

10 — the intrauterine system (1) comprises a therapeutic component (1b) and a
continuous, closed frame (1a), the therapeutic component (1b) being
connected to the frame (1a) at at least one point, and

— -the therapeutic component (1b) of the intrauterine system (1) is at ieast mainly
arranged inside the first end of the insertion tube (6) and the frame (1a) of the
15 intrauterine system (1) is at least mainly arranged outside the first end of the

insertion tube (6).

10. A kit according to claim 9, characterised in that the therapeutic component
(1b) is selected from the group consisting of a reservoir for active agent, a metallic

wire and a combination thereof.

20  11. A kit according to claim 10, characterised in that the reservoir essentially
consists of an elastomer and an active agent.

12. A kit according to claim 10, characterised in that the metal wire is made of
copper.
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