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such as e.g. insulin.  The
inserter comprises a needle
hub comprising an insertion
needle and two elastic elements
assuring automatic  insertion
and automatic retraction of the
insertion needle. Activation
of the first elastic element
(11) cause a  penetrating
member (6A) to be inserted
sub-or transcutaneously into
the skin of a patient, and the
secondelastic element (12) cause
the penetrating member (6A)
to be retracted from the skin
of the patient. The first elastic
element (11) is in an unloaded
state before activation and

upon activation the first elastic
element (11) energizes the
second elastic element (12).
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Inserter having two springs

Technical field

The invention relates to an inserter for a medical device e.g. an infusion set
or the like for intermittent or continuous administration of a therapeutical
substance, such as e.g. insulin. The inserter comprises a needle hub
comprising an insertion needle and two elastic elements assuring automatic

insertion and automatic retraction of the insertion needle.

Background of the invention

WO 2005/046780 (fig. 97 — 102) describes a device used for automatic
insertion of a cannula of an infusion device into the skin of a patient, and
afterwards automatic retraction of the insertion needle. The insertion device
has the form of an oblong cylinder which is open in one end (1984) and
provided with means for activation at the other end (1952). When the infusion
set has been loaded onto the needle (1968) the lock member (1962) is
moved in direction of the end provided with means for activation by the
patient using projections (1974) until barbs (1956) of the lock member (1962)
engage an outer surface of the housing (page 26, |. 24-27). The projections
(1974) are accessible through a slot (1976) of the housing. Then the open
end (1984) is placed against the skin of the patient and the means for
activation (1952) is activated. When activated shoulders (1954) on the means
for activation engage, the barbs (1956) are pushed toward each other in
order to disengage the barbs from the housing. When the barbs are clear of
the housing the lock member, the needle hub, the retainer body and the
associated infusion device are moved by a first spring in direction of the open
end (1984). The inserter device moves the infusion device towards the skin
of the patient thereby inserting the needle and the cannula of the infusion
device. As the cannula is fully inserted, barbs (1964) of the needle hub
(1965) engage ramped surfaces (1972) of the sleeve (1982), causing the
barbs (1964) to be forced toward one another. When the barbs (1964) have
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been forced sufficiently inwardly to clear ends (1988) of the main body
(1980), the second spring (1966) then moves the needle hub (1965) in the
direction of the activation means (1952). Thus the needle is removed from
the infusion device leaving the infusion device in place on the skin while the
retainer body remains in a position adjacent the open end of the sleeve so
that once the insertion device is removed from the skin of the patient, the
retainer body protects the patient from further contact with the needle.

This insertion device is rather complex and the length of the device is defined
by the individual units forming the functional parts of the device as these
units have to be placed more or less end to end. A feature illustrating the
complexity of the unit is the fact that the two springs respectively biases the
housing from the lock member and the retainer body from the needle hub
while a main body is placed between the two spring systems to transfer the
force from the first spring to the second spring.

According to the present invention the two spring units work directly together,
as the first spring unit directly affects the movement of the carrier body while
the second spring system is directly affected by the movement of the carrier
body. That the spring units directly affect or is directly affected by the carrier
body means that the spring units are connected to the carrier body directly or
through a part which transfers the power either unchanged or under

controlled modifications.

Description of invention
The object of the invention is to provide a simple, non-expensive inserter for
an infusion device which inserter would be easy and safe for the user to

handle during use and safe to dispose of after use.

The invention concerns an inserter for a medical device comprising two

elastic elements where activation of the first elastic element cause a
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penetrating member to be inserted sub- or transcutaneously into the skin of a
patient, and the second elastic element cause the penetrating member to be
retracted from the skin of the patient wherein the first elastic element is in an
unloaded state before activation and upon activation the first elastic element
energizes the second elastic element. That the first elastic element is in an
unloaded state means that it is un-biased or slightly biased, and only upon
activation the first elastic element will be loaded. This assures that the first

elastic element does not decay during storing before use.

According to this invention the first elastic element has two functions, it
injects the penetrating member together with the medical device and it
energizes the second elastic element thereby make it possible for the second
elastic element to cause a retraction of the penetrating member and leaving

the medical device on the patients skin.

According to one embodiment of the invention the first elastic element is a

spring having a spring constant k.

According to the above embodiment of the invention or another embodiment

the second elastic element is a spring having a spring constant k.

According to one embodiment of the invention the spring constant k4 of the
first elastic element is larger than the spring constant k; of the second elastic

element, normally the spring constant ki > 2xks.

According to one embodiment the spring constant k1 > 0.2 and the spring

constant k> > 0.09.

According to one embodiment the first elastic element and/or the second

elastic element are/is a helical spring.
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According to one embodiment of the invention the inserter comprises

- a stationary part (10) being stationary in relation to the patient during
insertion and resting against the patients skin,

- activation means (1),

- a carrier body (2) which carrier body (2) has a forward and a retracted
position relative to the stationary part (10) and

-a needle hub (6) connected with a penetrating member (6A),

- first locking means (4) locking the carrier body (2) in a retracted position,

- first release means (13A) unlocking the carrier body (2) from a retracted
position,

- second locking means (8, 9) locking the needle hub (6) in a forward position
relative to the carrier body (2),

- second release means (15A) unlocking the needle hub (6) from the forward
position,

wherein the first elastic element (11) apply force to a surface of the house (1)
and to a surface of the carrier body (2) and the second elastic element (12)
apply force to a surface of the needle hub (6) and to a surface of the

stationary part (10).

According to such an embodiment the house can be the activation means
and inside the house the carrier body moves from a retracted to a forward

position when the first elastic element is activated.

According to such an embodiment the second release means automatically
releases the needle hub from the carrier body when it passes a certain

position e.g. the release means can be part of the stationary part.

According to this embodiment a first integrated part comprising the first
elastic element can be separated from a second integrated part comprising
the second elastic element and the penetrating needle e.g. the first integrated

part is reusable and the second integrated part is disposable.
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The invention also relates to use of an inserter as described above e.g. for
sub- or transcutaneously positioning of a unit for metering a substance e.g.
the glucose content of the blood and/or sub- or transcutaneously positioning
of an infusion part of an infusion set for delivering of a drug e.g. insulin to the
patient and/or sub- or transcutaneously positioning of a gateway for replacing

multiple injections.

Description of the drawings
The invention is explained in greater detail below with reference to the
accompanying drawings wherein a preferred embodiment of the invention is

shown.

Fig. 1A and 1B show a side view of the embodiment where the carrier
body and the medical device are in a retracted position before insertion, fig.
1C shows a spatial side view of the same position;

Fig. 2A and 2B show a side view of the embodiment where the carrier
body and the medical device are in a retracted position before insertion, fig.

2C shows a spatial side view of the same position;

Fig. 3A and 3B show a side view of the embodiment where the carrier
body and the medical device are in a fully forward position, fig. 3C shows a
spatial side view of the same position;

Fig. 4A and 4B show a side view of the embodiment where the carrier
body is in a forward position and the medical device is in a retracted position;
fig. 4C shows a spatial side view of the same position;

Fig. 5A and 5B show a side view of the embodiment where the carrier
body and the medical device are in a retracted position after insertion, fig. 5C
shows a spatial side view of the same position;

Fig. 6 shows a top view of a medical device which can be used with the

inserter device.



WO 2009/007287 PCT/EP2008/058512

10

15

20

25

30

The embodiment of the inserter device of fig. 1A, 1B and 1C is shown in a
state before insertion of the medical device. The embodiment comprises a
house 1, a carrier body 2, a stationary part 10 which is stationary in relation
to the patient during use and a needle hub 6 provided with a penetrating
member 6A. Further the inserter device comprises two elastic elements in the
form of two spring units, an inserter spring 11 having a spring constant ks and
a retraction spring 12 having a spring constant k.

The inserter spring 11 applies pressure to the house and to the carrier body
2, i.e. when the inserter spring 11 is reduced in length it exercises a pressure
upwards on the house 1 and downwards on the carrier body pushing the two
parts away from each other. The retraction spring 12 applies pressure to the
needle hub 6 and to the stationary part 10, i.e. when the retraction spring 12
is reduced in length it exercises a pressure upwards on the needle hub 6 and
downwards on the stationary part 10 (upwards/downwards relate to the
embodiments as shown in the figures).

The house 1 has a cylindrical body with a closed distal end and an open
proximal end, and the house 1 is provided with two longitudinal openings 13
on opposite sides of the body of the house 1; the openings are limited
towards the distal end by an edge 13A and towards the proximal end by and
edge 13B. Further the house 1 is provided with four slots 13C, one on each
side of each longitudinal opening 13, extending from the proximal edge of the
house 1.

The stationary part 10 also has a cylindrical body which fits inside the body of
the house 1. The stationary part 10 comprises a pair of oppositely positioned
outward arms 4 placed at the distal end of the cylindrical body and means for
releasing of a replaceable part of the inserter device in the form of a pair of
inward arms 5 placed closer to the proximal end of the body of the stationary
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part 10 than the outward arms 4. Also the stationary part 10 is provided with
a protruding circular edge 15 having protruding parts 15A.

The lower or proximal side of the protruding parts on the arms 5 provides a
stop for the relative movement between the stationary part 10 and the house
1, i.e. it is not possible to pull the stationary part 10 out of the house 1 when
the oppositely placed arms 5 are in a relaxed position. When the arms 5 are
pushed towards each other the arms 5 are in a tensioned position and it is
possible to pull the stationary part 10 out of the house 1 and replace the
stationary part 10 with a new e.g. unused part or e.g. with a part having
another function or having a different medical device attached. The slots 13C
allow an increment of the diameter of the house 1 which increment makes it
possible to remove the stationary part 10 from the shown embodiment of the
house 1 without destroying the house 1. After use the carrier body 2 of the
embodiment shown in the figures will be stuck inside the stationary part 10,
and therefore the carrier body 2 will be removed together with the stationary
part 10.

The carrier body 2 also comprises a cylindrical body, where the distal end of
the cylindrical body has an increased diameter compared to the proximal end
of the cylindrical body. The distal part of the cylindrical part of the carrier
body has a surface against which the inserter spring 11 rests, also the
outward arms 4 of the stationary part 10 rest against a surface of the carrier
body 2. The carrier body 2 is provided with two longitudinal openings 7 on
opposite positions on the proximal part of the cylindrical body which openings
functions as guiding means for protruding parts 6B of the needle hub 6. The
longitudinal openings assure that the needle hub 6 can only travel a certain
distance corresponding to the openings 7 inside the carrier body 2. The
carrier body 2 also is provided with a closed proximal exit having an opening
which is just large enough to allow the penetrating member to pass through.
Such a nearly closed end prevents access to the contaminated penetrating
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member after use. The embodiment shown in the figures also has two
openings 7A perpendicular to the openings 7 and extending from the
proximal end of the cylindrical body of the carrier body 2. The protruding
parts 15A of the protruding circular edge 15 of the stationary part 10 extend
into these openings 7A and are guided along the openings 7A when the
carrier body 2 moves in relation to the stationary part 10. The proximal end
surface of the carrier body 2 touches the patient’s skin when the carrier body
2 is in a most forward position relative to the stationary part 10. When the
carrier body 2 is in a most retracted position relative to the stationary part 10
- which is the state shown in fig. 1A, 1B and 1C -, inward protruding parts of
the outward arms 4 of the stationary part 10 rest against a surface of the
distal part of the cylindrical body of the carrier body 2.

The needle hub 6 is before use placed inside the distal part of the cylindrical
body of the carrier body 2. The distal end of the needle hub 6 is provided with
two protruding parts 6B which are placed on opposite positions on the
cylindrical body of the needle hub 6 (shown in fig. 1B) and as mentioned
above the longitudinal openings 7 assure that the needle hub 6 can only
travel a certain distance inside the carrier body 2 corresponding to the length
of the openings 7. The needle hub also comprises pivotally mounted arms 8
having hooks which in the retracted position are in contact with proximal
turned surfaces 9 of the carrier body 2. This proximal turned surface 9 is the
distal edge of the opening 7A.

Fig. 2A, 2B and 2C show the inserter device in a state where the inserter
spring 11 is compressed and therefore biased but before the carrier body 2
and the needle hub 6 is brought forward.

As indicated with arrows in fig. 2A the outward arms 4 of the stationary part
10 is affected by an outward pressure which pressure results from the
contact between the outward arms 4 and the proximal edge 13A of the
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opening 13. When the inclined surface of the outward arms 4 slides against
the distal edge 13A of the opening 13 in the house 1 the contact causes the
arms 4 to be moved away from each other. When the outward arms 4 of the
stationary part 10 is freed from contact with the distal edge 13A of the
opening 13, then the compressed inserter spring 11 will exercise a downward
force on the carrier body 2 and on the needle hub 6 which at this point is
locked to the carrier body 2.

The downward movement of the combined carrier body and needle hub 6

brings the inserter device to the state illustrated in fig. 3A, 3B and 3C.

Fig. 3A, 3B and 3C shows the needle hub 6 in a position where the
penetrating member 6A is fully inserted in the patients skin. The retraction
spring 12 has been compressed and thereby energized as the spring
constant ko of the retraction spring 12 which pushes upward on the
protruding parts 6B of the needle hub 6 is smaller than the spring constant ki
of the inserter spring 11 which pushes downward on the carrier body 2.
Normally the spring constant k4 of the inserter spring 11 is equal to or larger
than 0.25 N/mm and the spring constant ko of the retraction spring 12 is
equal to or larger than 0.1 N/mm. After the distal part of the cylindrical body
of the carrier body 2 has passed between the outward arms 4 of the
stationary part 10, the outward arms 4 return to their position and the distal
part of the carrier body 2 is now between the arms 4 instead of above the
arms 4 as shown in fig. 2. The carrier body 2, the stationary part 10 and the
house 1 are at this position all at a level where they touch the patients skin.
The pivotally mounted arms 8 of the needle hub 6 which have an inclined
surface have in this position been forced inwards by the protruding parts 15A
of the protruding circular edge 15. The inward movement is a result of the
stationary protruding parts 15A touching the pivotally mounted arms 8 when

the arms 8 move downwards.
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Fig. 4A, 4B and 4C shows the inserter device in a state where the needle hub
6 is in a position where the penetrating member 6A is fully retracted from the
patients skin. The retraction spring 12 has pushed the needle hub 6 as far
upwards and away from the patient as possible, the needle hub 6 can only
move to the upper end of the proximal part of the carrier body 2 as the
protruding parts 6B of the needle hub 6 at this position will come into contact
with a surface of the distal part of the carrier body 2.

Fig. 5A, 5B and 5C shows the inserter device in a state where the needle hub
6, the carrier body 2 and the stationary part 10 are positioned as in fig. 4, but
in fig. 5 the user has released the pressure on the house 1 and therefore the
house has jumped back into the same position as in fig. 1 where the inserter

spring 11 is relaxed.

When using the inserter device a medical device, which is not shown on the
drawings, is placed on or in connection with the penetrating member 6A
either inside the stationary part 10 if e.g. the medical device has a diameter
smaller than the inner circumference of the stationary part 10 or it is placed
partly inside and partly around the proximal end of the stationary part 10 if
the diameter of the medical device is larger than the inner circumference of
the stationary part 10.

Fig. 6 shows a top view of a medical device which can be used in the inserter
device shown in fig. 1-5. The medical device is of the port type and therefore
only provides an access to the patients blood e.g. with a syringe without
having to penetrate the patients skin again and again. The medical device
comprises a mounting pad 20 having an adhesive surface which is normally
covered by a protective release layer. The only parts of the release layer
which are being visible on fig. 6 are the handle parts 25, which are used to
remove the release layer just before use. Further the medical device
comprises a body 21 provided with tracks 22 for mounting of the stationary
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device 10, tracks 23 for allowing entrance of the carrier body 2 and a
through-going opening 24 for the penetrating member 6A of the needle hub
6. The shown embodiment has three partly circular tracks 22 which
correspond to protruding end parts on the stationary part 10. A close fitting
between the tracks 22 and the protruding parts of the stationary part 10 will
normally be enough to hold the medical device in position on the stationary
part before insertion. The body 21 of the medical device is also provided with
a circular track 23 which is able to receive the proximal end of the carrier
body 2. When the carrier body 2 is moved forward towards the patients skin
the carrier body 2 enters the tracks 23, the tracks 23 do not need to have a
close fit to the proximal end of the carrier body 2, the tracks 23 merely has to
provide a guidance in order for the penetrating member 6A to enter at exactly
the right position i.e. the through-going opening 24.

If the medical device is provided with a cannula extending from the proximal
side of the device, the medical device has to be fastened to the inserter
device before insertion in order to have the cannula mounted subcutaneously
and in this case the medical device will either be mounted in such a way that
the penetrating member 6A of the needle hub 6 is placed inside a soft
cannula when the inserter device and the medical device are delivered to the
user, or the if the medical device is provided with a hard self-penetrating
cannula then the medical device can be delivered to the user connected to
the needle hub 6 or the user can unpack the sterile medical device and
connect it to the needle hub 6.

If the medical device is not provided with a cannula, then the medical device
can be fastened to the patients skin before insertion. The cannula will then -
irrespective of whether this is a hard self-penetrating or a soft cannula - be
provided together with the needle hub 6 e.g. as a separate cannula part (1b)
as shown in PCT application no. PCT/DK2006/000737.
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If the medical device is provided with a soft cannula, the medical device will
be delivered to the patient as an integrated part of the inserter device. When
the inserter device has been unpacked and is ready for use the release layer
is removed from the mounting pad 20 and then the medical device joint to the
inserter device is placed against the skin of the patient. The user then
activates the insertion procedure by pushing the house 1 of the inserter
device towards the patients skin. This one push causes the needle hub and
the hereto joint medical device and penetrating member 6A to be inserted
subcutaneously and afterwards the penetrating member 6A is automatically
being retracted and placed inside the carrier body 2. The user can then
remove the inserter device from the medical device leaving the medical

device fully functional on the patients skin.

The inserter might be constructed having a first integrated part comprising a
group of elements which can be reused. This first integrated part will normally
comprise the house 1 which then can be made more durable and be
provided with a more luxurious and expensive look and details. Normally this
first integrated part will also comprise the first elastic element 11 as this
element could then be constructed in a more expensive quality. The first
integrated part would be combined with a group of elements in the form of a
second integrated part which part cannot be reused. The second integrated
part would e.g. comprise the insertion needle and parts combined with the
insertion needle e.g. the second elastic element.

The inserter can be used for sub- or transcutaneously positioning of a unit for
metering a substance e.g. the glucose content of the blood and/or for sub- or
transcutaneously positioning of an infusion part of an infusion set for
delivering of a drug e.g. insulin to the patient and/or sub- or transcutaneously
positioning of a gateway for replacing multiple injections, such a gate way is
e.g. known from the international patent application PCT/DK2006/050005

and this gateway is incorporated in the present application by reference. The
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inserter can also be used for inserting a cannula device as known from
PCT/DK2006/00737 e.g. figures 32-36, such a cannula device is hereby
incorporated in the present application by reference.

List of references:

House 1
Carrier body 2
Outward arms of stationary part 4
Inward arms of stationary part 5
Needle hub 6
Penetrating member 6A
Protruding parts of needle hub 6B
Longitudinal opening in carrier body 7
Openings perpendicular to the openings 7 in the carrier body 2 7A
Pivotally mounted arms of needle hub 8
Proximal turned surface of carrier body 9
Stationary part 10
Inserter spring F1 11
Retraction spring F2 12
Longitudinal opening in house 13
Distal edge of opening in house 13A
Proximal edge of opening in house 13B
Slots in house 13C
Pivotally arms of needle hub 14
Protruding circular edge of stationary part 15
Protruding parts of protruding circular edge 15A
Mounting pad 20
Body of medical device 21
Tracks for stationary part in medical device 22
Opening in medical device for receiving carrier body 23
Through-going opening for penetrating member 24
Handle parts of release layer 25
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Claims:

1. An inserter for a medical device comprising two elastic elements (11, 12)
where activation of the first elastic element (11) cause a penetrating member
(6A) to be inserted sub- or transcutaneously into the skin of a patient, and the
second elastic element (12) cause the penetrating member (6A) to be
retracted from the skin of the patient characterized in that the first elastic
element (11) is in an unloaded state before activation and upon activation the
first elastic element (11) energizes the second elastic element (12).

2. An inserter for a medical device according to claim 1, wherein the first
elastic element is a spring (11) having a spring constant k;.

3. An inserter for a medical device according to claim 1 or 2, wherein the

second elastic element is a spring (12) having a spring constant ko.

4. An inserter for a medical device according to claim 1, wherein the spring
constant ki of the first elastic element is larger than the spring constant k; of

the second elastic element.

5. An inserter for a medical device according to claim 4, wherein the spring

constant kq > 2ko.

6. An inserter for a medical device according to claim 4, wherein the spring

constant k; > 0.2 and the spring constant ke > 0.09.

7. An inserter for a medical device according to claim 1, wherein the first
elastic element and/or the second elastic element are/is a helical spring.

8. An inserter for a medical device according to claim 1, comprising
- a stationary part (10) being stationary in relation to the patient during
insertion and resting against the patients skin,
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- activation means (1),

- a carrier body (2) which carrier body (2) has a forward and a retracted
position relative to the stationary part (10) and

-a needle hub (6) connected with a penetrating member (6A),

- first locking means (4) locking the carrier body (2) in a retracted position,

- first release means (13A) unlocking the carrier body (2) from a retracted
position,

- second locking means (8, 9) locking the needle hub (6) in a forward position
relative to the carrier body (2),

- second release means (15A) unlocking the needle hub (6) from the forward
position,

wherein the first elastic element (11) apply force to a surface of the house (1)
and to a surface of the carrier body (2) and the second elastic element (12)
apply force to a surface of the needle hub (6) and a surface of the stationary
part (10).

9. An inserter for a medical device according to claim 8, wherein the house
(1) is the activation means (1) and inside the house (1) the carrier body (2)
moves from a retracted to a forward position when the first elastic element
(11) is activated.

10. An inserter for a medical device according to claim 8, wherein the second
release means (15A) automatically releases the needle hub (6) from the
carrier body (2) when it passes a certain position.

11. An inserter for a medical device according to claim 10, wherein the
release means (15A) are part of the stationary part (10).

12. An inserter for a medical device according to claim 8, wherein a first

integrated part (1, 11) comprising the first elastic element (11) can be
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separated from a second integrated part (2, 6, 10, 12) comprising the second

elastic element (12) and the penetrating needle.

13. An inserter for a medical device according to claim 12, wherein the first
integrated part (1, 11) is reusable and the second integrated part (2, 6, 10,
12) is disposable.

14. Use of an inserter according to claim 1-13 for sub- or transcutaneously
positioning of a unit for metering a substance e.g. the glucose content of the
blood and/or sub- or transcutaneously positioning of an infusion part of an
infusion set for delivering of a drug e.g. insulin to the patient and/or sub- or
transcutaneously positioning of a gateway for replacing multiple injections.
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