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[0001] The present invention relates to a device for automatic injection of a

product in a very safe way, especially for self-injection.

[0002] In this application, the device has a longitudinal axis which is the main
axis of the constitutive parts of said device. The distal end of a component or of a
device is to be understood as meaning the end furthest from the user's hand and
the proximal end is to be understood as meaning the end closest to the user's
hand. Likewise, in this application, the "distal direction" is to be understood as
meaning the direction of injection, and the "proximal direction” is to be under-

stood as meaning the opposite direction to the direction of injection.

[0003] Some illnesses necessitate regular injections of drugs or products, for
instance on a daily basis. In order to simplify the treatment, some self-injectors
have been provided in order to allow the patient to perform the injection on its

own.

[0004] Of course, since the patient is usually neither a nurse nor an educated
person in medical devices, such self-injectors must prove to be very simple to use
and also very safe. In particular, the insertion of the needle must be performed at
the right depth, the correct dose of product must be injected, that is to say a
complete injection must be performed, and the injector must be deactivated after
use before it is disposed of. Preferably, the needle should not be exposed, before

and after use, in order to prevent any accidental needlestick injury.

[0005] The injection devices of the prior art are usually provided with needle
shields that are made of rubber or elastomeric material. A drawback of these de-
vices is that the sharp needle, embedded into the rubber shield, may create a
core of rubber if rotated when removed. Then, this rubber core, located into the
needle internal diameter, may then block the needle and prevent the drug to be
injected or may be injected into the patient's skin together with the drug upon

activation of the injection device.

[0006] It would therefore be of interest to provide an injection device having an
appropriate needle shield that does not jeopardize the quality of the injection

when it is removed from the injection device before use.

[0007] Some injection devices of the prior art comprise a deshielder which is

initially coupled to said needle shield and removably assembled to the distal part
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of a housing of the injection device. The deshielder is intended to be removed
from said housing prior to use of said device, thereby also removing the needle
shield. To avoid the creation of the rubber core, the deshielder and the housing
are usually provided with connecting means designed to make it impossible to
rotate the deshielder with respect to the housing, which would entail the rotation
of the needle shield with respect to the needle and, consequently, the creation of
such a rubber core. In other words, the only possibility for the patient to remove
the needle shield, by means of the deshielder, is to pull the deshielder axially.

This arrangement has a number of drawbacks.

[0008] First of all, the straight pulling movement is quite difficult to perform,
especially for elder or harm and hand impaired people, because this movement

requires a certain force and uses both hands and forearms.

[0009] Moreover, in the first instance, many users may tend to turn the
deshielder instead of pulling it axially, since the removal of caps is generally per-
formed through a rotational movement. Consequently, these users may be con-
fused when realizing that the deshielder cannot be removed in this way, and may

take time to try to pull the deshielder axially in order to remove it.

[0010] Consequently, there is a need for self-injection devices provided with a
needle shield and a deshielder that could be removed by a rotational movement

with no risk to create a rubber core in the needle.

[0011] Document W0O2009/019440 describes a device for automatic injection of
a product into an injection site comprising a deshielder for removing the needle
shield.

[0012] Another example of prior devices is given in WO 01/24855 A. The pre-

amble of claim 1 is based on the disclosure of said document.

[0013] Besides, there is also a need for such a self-injection device that would
also allow a patient used to known devices to remove the deshielder by pulling it

axially.

[0014] The present invention meets this need by proposing a device according

to claim 1.
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[0015] Thanks to this arrangement, a patient can remove the needle shield and
the deshielder by using a rotational movement, i.e. a movement which is both
easy to perform and natural, without any risk to create a rubber core in the nee-
dle.

[0016] In an embodiment of the invention, the second connecting means are
designed to allow a rotational movement of the deshielder about said axis with no
possible simultaneous axial translation of the deshielder, and the first connecting
means comprise:

e axial retaining means designed to prevent the needle shield from moving
axially in the proximal direction and to cause the needle shield to move ax-
ially in the distal direction, when the deshielder is turned about the device
axis with respect to the housing;

e and helical means designed to convert the rotational movement of the
deshielder about the device axis with respect to the housing into an axial
displacement of the needle shield in the distal direction with respect to the

needle.

[0017] In this embodiment, the movement implemented by the patient is simi-
lar to an unscrewing movement, which has to be performed clockwise or anti-

clockwise depending on the helical means geometry.

[0018] The second connecting means can be designed to also allow an axial
displacement of the deshielder in the distal direction with respect to the housing
with no possible simultaneous rotation of the deshielder, this axial displacement
causing the axial removal of both the deshielder and the needle shield off the
housing. As a consequence, even with the above mentioned connecting means
designed to allow a rotational movement of the deshielder, it is still possible for
the patient to remove said deshielder by pulling it axially, if this movement is

more convenient or more usual for him / her.

[0019] The deshielder comprises a cylindrical through-hole having an axis sub-
stantially identical to the device axis and an internal thread, and the first connect-
ing means comprise a hollow sheath receiving the needle shield therein with sub-
stantially no possible rotation therebetween, said sheath being mounted in the
through-hole, said sheath being further provided with an external thread corre-

sponding to the through-hole internal thread and with axial retaining means co-
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operating with the needle shield so that a displacement of the first connecting
means in the distal direction causes a displacement of the needle shield in the

distal direction.

[0020] In order to achieve a cooperation between the sheath and the needle
shield with substantially no possible rotation, it is possible to use materials
providing a high coefficient of friction between the sheath and the needle shield

and a low coefficient of friction between the sheath and the deshielder.

[0021] The axial retaining means can comprise at least one radially extending
tongue projecting from the proximal end of the sheath and abutting onto the
proximal end of the needle shield. The tongue may be a localized projection or
may be a continuous projection extending along the whole periphery of the

sheath, forming an annular collar.

[0022] Preferably, the axial retaining means are abutting onto the distal end of
the container prior to use of said device. In this way, the axial displacement of the
sheath in the proximal direction is prevented, and consequently the needle shield

cannot move axially in the proximal direction.

[0023] For example, the deshielder comprises an annular housing, coaxial with
the needle and having an internal diameter larger than the needle shield external
diameter, said annular housing receiving a distal portion of the housing. Thus, the
invention provides guiding means designed to allow the axial translation and/or

the rotation of the deshielder with respect to the housing.

[0024] In that case, the annular housing can have an internal diameter larger

than the through-hole external diameter.

[0025] Preferably, the annular housing comprises on one of its longitudinal walls
a circular groove located in a plan substantially orthogonal to the device axis, and
in that the distal portion of the housing comprises a bump intended to be inserted
in said groove. Therefore, an axial displacement of the deshielder with respect to
the housing is impossible simultaneously with the rotational movement of the

deshielder with respect to the housing.

[0026] The annular housing can further comprise on said longitudinal wall at

least one axial slot the proximal end of which comes out at the proximal end of
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the deshielder annular housing and the distal end of which comes out into said
circular groove, the bump provided on the housing distal portion being designed
to slide into said slot. As a consequence, it is possible for a user to remove the
deshielder by pulling it axially, provided the bump is located in line with the axial

slot.

[0027] Preferably, said longitudinal wall of the annular housing comprises two

diametrically opposed axial slots.

[0028] The device can also comprise means designed to ensure that, prior to
use of said device, the bump is located in the annular groove, at the distal end of
one axial slot. Therefore, two movements are possible to remove the deshielder:
the user can pull it axially or make it rotate with respect to the body. Moreover,
after a half-turn rotational movement, the user can complete the deshielder re-

moval by pulling it axially.

[0029] In an advantageous embodiment, the deshielder comprises ergonomic

means to make its removal off the housing easier for a patient.

[0030] For example, the ergonomic means comprise ribs provided on the exter-
nal surface of the deshielder and extending substantially axially and/or radially.
Alternatively or additionally, the deshielder can have an enlarged distal part: This

non cylindrical shape facilitate the pulling movement.

[0031] The device can further comprise tamper-evidence means provided be-
tween the housing and the deshielder prior to use of the device, such as breaka-
ble bridges.

[0032] In one embodiment, said first and second connecting means are de-
signed so that a rotational movement of the deshielder about the device axis of
360° at most causes an axial displacement of the needle shield enough so that
the needle is not embedded in the needle shield any more. Preferably, a rotational
movement of the deshielder about the device axis of 180° is sufficient to that

end.

[0033] The device can also comprise means for limiting the rotation of the
deshielder with respect to the housing to around 180°. This arrangement may be

very convenient for the patient, especially when the longitudinal wall of the annu-
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lar housing comprises two diametrically opposed axial slots: in this case, if the
bump is initially located in line with a first slot, after a half-turn rotation of the
deshielder, the bump is located in line with the opposite slot. Consequently, the

deshielder can then be pulled straight to be completely removed from the hous-

ing.

[0034] The device of the invention will now be further described in reference to
the following description and attached drawings in which:

o Figure 1 is an exploded perspective view of an embodiment of the device
of the invention;

e Figure 2 is a longitudinal cross section of the device of Figure 1;

o Figure 3 is a partial perspective view of the device of Figure 1, showing the
tamper-evidence means provided between the housing and the deshielder;

o Figure 4 and 5 are partial perspective views of the device of Figure 1,
shifted of 90° the one with respect to the other, showing the ergonomic
means to make the removal of the deshielder off the housing easier;

e Figures 6a and 6b are schematic longitudinal cross sections of the sheath
and the deshielder, respectively, and Figure 6¢ is a schematic longitudinal
cross section of these components when assembled, prior to use of the de-
vice;

e Figures 7a and 7b are schematic longitudinal cross sections of the housing
and the deshielder, respectively, and Figure 7c schematically shows these
components when assembled, prior to use of the device;

o Figure 8 is a top view of the deshielder of the device of Figure 1.

[0035] Referring now to the drawings, the present invention will now be de-
scribed in detail. Figure 1 shows an exploded perspective view of a device for au-
tomatic injection according to an embodiment of the present invention and gener-
ally designated by reference number 1. The device 1 has a longitudinal axis 2
which is the main axis of the constitutive parts of said device, as described below.

It is generally made of plastics.

[0036] The device 1 comprises a housing 3 comprised of an upper body assem-
bly 4 and a lower body assembly 5 that may be connected to each other by
means of a snap-fit connection, screw-type connection, bayonet connection, or

other means of connecting two parts together, in an unreleasable way or not.

[0037] A container 6 such as, for example, a syringe, is received in the housing
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3, the container 6 being movable axially relative to said housing 3. Preferably, the
container 6 is partially received in each of the upper and lower body assemblies 4,
5. The container 6 has a flange 7 defined at an open proximal end, and an injec-
tion needle 8 (see Figure 2) at a substantially closed distal end 9. Lateral walls 10
extend between the proximal and distal ends and define a reservoir 11 sized and
shaped to contain a predetermined amount of a product for injection. The injec-
tion needle 8 is in fluid communication with the reservoir 11 and provides an out-

let port of the container 6 for the product.

[0038] A needle shield 12 is provided at the distal end of the container 6 to cov-
er and protect the needle 8 before use of the device 1. The needle shield 12,
which is generally made of natural or synthetic rubber material, also provides for
a sealing means of the distal end of the container 6 before use. A piston (not
shown) provided in the container 6 is movable within the reservoir 11, with re-
spect to the container 6. The movement of the piston causes the product to be
expelled from said container 6 through the needle 8 during the injection of the

product into the patient.

[0039] The housing 3 illustrated in figure 1 is only one possible embodiment of
a housing of a device according to the invention, and will be now briefly de-

scribed.

[0040] The upper body assembly 4 has a generally cylindrically shaped outer
sleeve 13 comprised of an inner cylinder 14 and an outer cylinder 15, the cylin-
ders 14, 15 being linked to each other by at least a radial wall. A push button 16,
received in the outer sleeve 13, has a proximal end closed by a transversal wall
17 which forms a pushing surface for the user to exert a manual pressure on said
push button 16, and a distal open end 18. A plunger rod 19 for causing the piston
to move with respect to the container 6 is received within the inner cylinder 14 of

said outer sleeve 13 of the upper body assembly 4.

[0041] A first spring 20 is provided between said plunger rod 19 and said inner
cylinder 14. Spring 20 causes displacement of the container 6 within the housing
3 from an initial position, in which a tip of the needle 8 does not extend beyond
the distal end of the housing 3 (Figure 2) to an injection position, distally spaced
relative to said initial position and in which the tip of the needle 8 extends beyond

said distal end of said housing 3 and is exposed over a predetermined length.
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Spring 20 further causes movement of the piston within the container 6 to cause
the product to be expelled therefrom through the needle 8.

[0042] The lower body assembly 5 comprises a body 21 which receives at least
partially the container 6. The body 21 has a general cylindrical shape and is open
at both ends. The body 21 has a distal part 22 and a proximal part 23 of greater
diameter, joined by a radial wall 24. Two opposite windows 25 are provided in the

proximal part 23 of body 21.

[0043] The lower body assembly 5 also includes a safety shield 26 that is at
least partially received within the body 21. A proximal part of the safety shield 26
is provided on its outer wall with two opposite flexible tongues 27 capable of be-
ing radially deflected. The proximal part of the safety shield 26 is also provided
with two opposite first proximal teeth 28 and with two opposite second proximal

teeth 29, distally spaced from said first proximal teeth 28.

[0044] The safety shield 26 is coupled to the body 21 and is able to move be-
tween a first position and a second position in which the tip of the needle does not

extend beyond a distal end of the safety shield 26.

[0045] The device 1 further comprises an inner ring 30 which receives part of
the proximal portion of said container 6, the inner diameter of said inner ring 30
being less than the outer diameter of the flange 7 of said container 6 so as to
prevent to container 6 from passing completely through the ring 30 when ring 30
and container 6 are assembled together. When assembled together, the inner ring
30 and container 6 may move together within the upper and lower body assem-
blies 4, 5 as the container 6 is moved from its initial position to its insertion posi-

tion.

[0046] The device 1 also comprises an outer ring 31 which receives, at least
partially, said inner ring 30. The outer ring 31. A second spring 32 is provided

between container 6 and inner ring 30.

[0047] The device 1 of the present invention is also provided with a deshielder
33 which carries the needle shield 12. Prior to use of the device 1, a user removes
the deshielder 33, which also removes the needle shield 12. The deshielder 33 is

coupled to the needle shield 12 by first connecting means and removably assem-
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bled to the distal part 22 of the body 21 by second connecting means, which will

now be described in detail.

[0048] The deshielder 33 has a longitudinal axis 2, a proximal part 34 which is
substantially cylindrical, and an enlarged distal part 35, which is rectangular-
shaped when seen axially from the proximal end of the deshielder 33 (see figure
8). The deshielder 33 has a proximal end 36 and a distal end 37 that are substan-

tially flat and perpendicular to the axis 2.

[0049] The deshielder 33 comprises a cylindrical through-hole 38 whose axis is
the longitudinal axis 2, the wall 39 of said through-hole 38 having an internal
thread. The deshielder 33 also comprises an annular housing 40, coaxial with the
cylindrical through-hole 38 and arranged around it (the annular housing 40 having
an internal diameter D4, larger than the diameter Dsg of the through-hole 38, as
shown on Figure 2). The annular housing 40 comes out at the proximal end 36 of
the deshielder 33 but not at the distal end 37 thereof. It has an internal cylindrical
wall 41, an external cylindrical wall 42, and a bottom 43 substantially flat and

orthogonal to the axis 2.

[0050] The annular housing 40 comprises on its external cylindrical wall 42 a
circular groove 44 located in a plan substantially orthogonal to the axis 2 and
preferably close to the bottom 43. Two diametrically opposed axial slots 45a, 45b
are provided on said external cylindrical wall 42. The proximal end 46 of each slot
45a, 45b comes out at the proximal end 36 of the deshielder 33, and the distal

end 47 of each slot 45a, 45b comes out into said circular groove 44.

[0051] The deshielder 33 also has ribs provided on its external surface 48,
namely axially extending ribs 49 and radially extending ribs 50, spaced from the
axially extending ribs 49 at the periphery of the deshielder 33 (see Figures 4 and
5).

[0052] The device 1 comprises a hollow cylindrical sheath 51 having an internal
diameter substantially identical to the diameter of the needle shield 12, so that
the needle shield 12 can be received in the sheath 51 with substantially no possi-
ble rotation therebetween. The external wall 52 of the sheath 51 is provided with

an external thread corresponding to the through-hole internal thread.

[0053] The sheath 51 has a proximal end 53 and a distal end 54, and its axial
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length is greater that the distance between the proximal and distal ends 36, 37 of
the deshielder 33. The sheath 51 is provided in its proximal portion with axial re-
taining means consisting of a radially inwardly extending collar 55. having a radial
wall 56.

[0054] As shown on Figure 2, prior to use of the device 1, the sheath 1 is
mounted in the through-hole 38 of the deshielder 33, the respective external and
internal threads thereof being mutually engaged, and the distal end 54 of the
sheath 51 and the distal end 37 of the deshielder 33 lying substantially in the
same plane. The needle shield 12 is received in the sheath 51, the radial wall 56
of the collar 55 abutting onto the proximal end of the needle shield 12, and the
proximal end 53 of the sheath 51 being in contact with the distal end 9 of con-
tainer 6. The needle 8 is then embedded in the needle shield 12, which does not
extend beyond the distal end 54 of the sheath 51.

[0055] Furthermore, the distal part 22 of the body 21 is received into the annu-
lar housing 40 of the deshielder 33, the distal end of body 21 being close to the
bottom 43 of said annular housing 40, and the radial wall 24 being close to the
proximal end 36 of the deshielder 33. It will be understood that the axial length of
the annular housing 40 has to be size up according to the axial length of the distal
part 22 of the body 21. In the illustrated embodiment, the annular housing 40
extends longitudinally over about half the distance between the proximal and dis-
tal ends 36, 37 of the deshielder 33.

[0056] The distal part 22 of the body 21 comprises a bump 57 intended to be
inserted in said groove 44 and to slide into one of said slots 45a, 45b. Prior to

use, the bump 57 is located in the groove 44, in line with one of the slots 45a.

[0057] As shown in Figure 3, the device 1 can also comprise tamper-evidence
means provided between the housing 3 and the deshielder 33 prior to use of the
device 1. These tamper-evidence means can comprise a ring 58 and breakable
bridges 59 connecting the radial wall 24 of the body 21 and the proximal end 36
of the deshielder 33. Once the deshielder 33 that carries the needle shield 12 has
been removed, the tamper-evidence means are broken, and even if the deshield-
er 33 is placed back onto the housing 3, a patient will be aware of such a previous
opening of the device 1. The device 1 may contain sterile drugs and it is im-
portant to prove to end users that the container has not been tampered, and that

the drug sterility has been maintained until the point of use.
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[0058] When a patient wants to use the device 1, he / she can either pull the

deshielder 33 axially or turn it around the axis 2.

[0059] If the deshielder 33 is pulled axially, which is possible since the bump 57
is located in line with one slot 45a or 45b, the bump 57 slides into said slot 45a or
45b when the deshielder is moved away from the housing 3. During this move-
ment, the bridges 59 are broken, which allows a further displacement of the
deshielder 33 until it is completely removed. Because of the external thread of the
sheath 51 cooperating with the internal thread of the through-hole 38, the sheath
51 and the deshielder 33 are integral during this axial displacement. Furthermore,
because of the radial wall 56 of the collar 55 of the sheath 51 abutting on the
proximal end of the needle shield 12, the axial removal of the deshielder 33 caus-
es the axial displacement of the needle shield 12. Consequently, by pulling
straight the deshielder 33, a patient can remove the deshielder 33 without any

risk of creating a rubber core in the needle 8.

[0060] If the deshielder 33 is rotated about the axis 2 with respect to the hous-
ing 3, the bridges 59 are broken and the bump 57 is moved into the circular
groove 44, so that the deshielder 33 is not moved away axially from the housing
3. However, because of the external thread of the sheath 51 cooperating with the
internal thread of the through-hole 38, the sheath 51 is moved axially, in the dis-
tal direction, with respect to the deshielder 33. It should be noted that the
threads are designed to provoke such a translation in the distal direction, and that
a translation in the proximal direction is impossible since the proximal end 53 of

the sheath 51 is in contact with the distal end 9 of container 6.

[0061] This axial translation of the sheath 51 causes the axial translation of the
needle shield 12 because of the radial wall 56 of the collar 55. During this move-
ment, the needle shield 12 cannot rotate within the sheath 51. This can be
achieved by using materials providing a high coefficient of friction between the
sheath 51 and the needle shield 12 and a low coefficient of friction between the
sheath 51 and the deshielder 33.

[0062] When the deshielder 33 has been rotated of half a turn, the sheath 51
extends beyond the distal end 37 of the deshielder 33 over a certain distance, and
the bump 57 is located in line with the opposite slot 45b, 45a. The patient can go

on turning the deshielder 33 about the axis 2 until the sheath 51 has completely
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come out of the deshielder 33. Preferably, the various components of the device 1
(in particular the pitch advance of the threads) are designed so that a rotational
movement of 360° at most is sufficient to completely remove the needle shield
12. Alternatively, the patient can push the deshielder 33 axially (the bump 57
sliding into the slot 45b, 45a) in order to complete the removal. This pulling
movement is far easier now that the contact surface between the needle 8 and
the needle shield 12, and consequently the friction, has been greatly decreased.
Means can be provided to limit the rotation of the deshielder 33 with respect to
the housing 3 to around 180°, so that a patient can know when the bump 57 has
reached the opposite slot 45b, 45a, i.e. when the deshielder 33 can be removed

without requiring a great force.

[0063] The axially extending ribs 49 make the rotational movement easier for
the patient, since they prevent the sliding of fingers on the external surface 48 of
the deshielder 33. In a similar way, the radially extending ribs 50 make the pull-
ing of the deshielder 33 easier. This axial pulling is also facilitated by the enlarged

distal part 35 of the deshielder 33, which the fingers can grip.

[0064] The device 1 is provided to a user ready-to-use. i.e. the container 6 is
filled with a predetermined dose of an injectable product, preferably a single dose
thus providing a one-time use or disposable injection device. Once the deshielder
33 and the needle shield 12 have been removed, the patient places the device 1
against his/her skin at an injection site. As the device 1 is pressed against the
user's skin, the safety shield 26 is caused to move in the proximal direction and
into the body 21. Due to safety features of the device 1, a user cannot activate
the device 1 (i.e., cause the container 6 to move from its initial position to its in-
jection position) until the safety shield 26 is caused to move a predetermined dis-
tance in the proximal direction. Indeed, the container 6 is in its passive state as

long as the safety shield 26 has not moved out of its first position.

[0065] With the device 1 pressed against his/her skin (and the safety shield 26
moved out of its first position in the proximal direction), the container 6 adopts its
active state, and the user can activate the device 1 and begin an injection by
pressing the push button 16. That will cause the container 6 to move from its ini-
tial position to its injection position, which also causes the needle 8 to pierce the
user's skin. In addition, by pressing the push button 16 once, the inventive device
1 causes the injectable product to automatically be expelled from the container

and into the user's skin. While the injection is being made or at the end of the
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injection process, the device 1 provides an audible indicator to the user of the
status of the injection. For example, the device 1 may provide one or more audi-
ble clicks as the injection is being made - with the absence of a click indicating an
end of the injection. In another example, a single click may indicate the end of

the injection process.

[0066] Once the injection is complete, the user removes the device 1 from the
injection site and the safety shield 26 is caused to automatically extend from the
body 21 (i.e., lower body assembly 5) to cover the now-contaminated tip of the
needle 8. Once the device 1 is removed from the injection site and the shield 26 is
extended over the tip of the needle 8, the shield 26 locks in place and cannot
thereafter be moved from its locked position in the proximal direction to expose
the tip of the needle 8. The used device 1 is thus rendered safe for handling and

disposal.

[0067] The device of the invention allow various possibilities for the patient to
remove the deshielder, i.e. pulling off straight, twisting the deshielder, or a com-
bination of these movements. In each case, the risk of generating rubber particles

is greatly reduced.
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Patentkrav

1. Indretning (1) til automatisk indsprgjtning af et produkt pa et indsprgjtnings-
sted, hvilken indretning har en leengdeakse (2) og omfatter:

- et hus (3), som kan optage en beholder (6), der kan beveges i forhold til huset
(3) mellem en udgangsposition, i hvilken en spids pa en nal (8) tilvejebragt pa
beholderen (6) ikke streekker sig ud over en distal ende af huset (3), til en indfga-
ringsposition, som er distalt i afstand i forhold til udgangspositionen, og i hvilken
nalens (8) spids streekker sig ud over husets (3) distale ende,

- et néaleskjold (12) til optagelse af nalen (8), og i hvilket nalen (8) er lejret forud
for brug af indretningen (1),

- en skjoldfjerner (33) koblet til naleskjoldet (12) med farste forbindelsesmidler
(51) og aftageligt samlet med husets (3) distale ende med andre forbindelsesmid-
ler (44, 45a, 45b, 57), hvilken skjoldfjerner (33) er beregnet til at fjernes fra hu-
set (3) og derved ogsa fjerne naleskjoldet (12) forud for brug af indretningen (1),
hvor de fagrste og andre forbindelsesmidler er udformet sadan, at en rotationsbe-
veegelse af skjoldfjerneren (3) om indretningens akse (2) i forhold til huset (3)
frembringer en aksiel forskydning af naleskjoldet (12) i den distale retning i det
veesentlige uden rotationsbevaegelse af naleskjoldet (12) i forhold til nalen (8),
kendetegnet ved, at skjoldfjerneren (33) omfatter et cylindrisk gennemgangs-
hul (38) med en akse i det veesentlige identisk med indretningens akse (2) og et
indvendigt gevind, og at de farste forbindelsesmidler omfatter en hul skede (51),
der optager naleskjoldet (12) deri med i det veesentlige uden mulighed for rotati-
on der imellem, hvilken skede (51) er monteret i gennemgangshullet (38), hvil-
ken skede (51) er yderligere forsynet med et udvendigt gevind svarende til gen-
nemgangshullets indvendige gevind og med aksielle holdeorganer (55), der sam-
virker med naleskjoldet (12), sadan at en forskydning af de farste forbindelses-
midler (51) i den distale retning frembringer en forskydning af naleskjoldet (12)

den distale retning.

2. Indretning ifglge krav 1, kendetegnet ved, at det andet forbindelsesmiddel
(44, 57) er udformet til at tillade en rotationsbevesgelse af skjoldfjerneren (33)
om aksen (2) uden mulighed for samtidig aksiel forskydning af skjoldfjerneren
(33), og at de farste forbindelsesmidler omfatter:

- aksielle holdeorganer (55) udformet til at hindre naleskjoldet (12) i at beveeges
aksielt i den proksimale retning og fa naleskjoldet (12) til at beveeges i den distale
retning, nar skjoldfjerneren (33) drejes om indretningens akse (2) i forhold til
huset (3),
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- og spiralorganer udformet til at konvertere skjoldfjernerens (33) rotationsbevee-
gelse om indretningens akse (2) i forhold til huset (3) til en aksiel forskydning af

naleskjoldet (12) i den distale retning i forhold til nalen (8).

3. Indretning (1) ifglge krav 1 eller 2, kendetegnet ved, at de andre forbindel-
sesmidler (44, 45a, 45b, 57) er udformet til ogsa at tillade en aksiel forskydning
af skjoldfjerneren (33) i den distale retning i forhold til huset (3) uden mulighed
for samtidig rotation af skjoldfjerneren (33), idet denne forskydning forarsager

den aksielle fjernelse af bade skjoldfjerneren (33) og naleskjoldet (12) fra huset

(3).

4. Indretning (1) ifelge et af krav 1 til 3, kendetegnet ved, at de aksielle holde-
organer omfatter mindst en radielt forlgbende tunge (55), der rager ud fra ske-

dens (51) proksimale ende og stgder op mod naleskjoldets (12) proksimale ende.

5. Indretning (1) ifalge et af krav 1 til 4, kendetegnet ved, at de aksielle holde-
organer (55) stgder op til beholderens (6) distale ende (9) forud for brug af ind-

retningen (1).

6. Indretning (1) ifelge et af krav 1 til 5, kendetegnet ved, at skjoldfjerneren
(33) omfatter et rundtgaende hus (40) koaksielt med nalen (8) og med en ind-
vendig diameter (Dyy) storre end naleskjoldets (12) udvendige diameter, hvor det

rundtgaende hus (40) optager et distalt parti af huset (3).

7. Indretning (1) ifelge krav 6, kendetegnet ved, at det rundtgédende hus (40)
har en indvendig diameter (Dy4y) sterre end gennemgangshullets udvendige dia-

meter (Dasg).

8. Indretning (1) ifelge krav 6 eller 7, kendetegnet ved, at det rundtgaende hus
(40) pa en af sine langgaende veegge (42) omfatter en cirkuleer rille (44), som er
placeret i et plan i det veesentlige vinkelret pa indretningens akse (2), og at hu-
sets (3) distale parti omfatter en forhgjning (57) beregnet til indfaring i rillen
(44).

9. Indretning (1) ifglge krav 8, kendetegnet ved, at det rundtgdende hus (40)
pa den langsgaende veeg (42) yderligere omfatter mindst en aksiel spalte (45a,
45b), hvis proksimale ende (46) kommer ud ved den proksimale ende af skjold-

fiernerens (33) rundtgaende hus (40), og hvis distale ende (47) kommer ud i den
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ringformede rille (44), hvor forhgjningen (57) tilvejebragt pa husets (3) distale

parti er udformet til at glide ind i spalten (45a, 45b).

10. Indretning (1) ifalge krav 9, kendetegnet ved, at den langsgaende vaeg (32)
pa det rundtgaende hus (40) omfatter to diametralt modstaende aksielle spalter
(45a, 45b).

11. Indretning (1) ifglge krav 9 eller 10, kendetegnet ved, at den omfatter mid-
ler udformet til fgr brug af indretningen (1) at sikre, at forhgjningen (57) placeres

i det rundtgaende spor (44) ved den distale ende af en aksiel spalte (45a, 45b).

12. Indretning (1) ifalge et af krav 1 til 11, kendetegnet ved, at indretningen
omfatter pillesikre midler (58, 59), som er tilvejebragt mellem huset (3) og

skjoldfjerneren (33) forud for indretningens (1) anvendelse.

13. Indretning (1) ifelge et af krav 1 til 12, kendetegnet ved, at de fgrste og
andre forbindelsesmidler er udformet sadan, at en rotationsbevagelse af skjold-
fierneren (33) om indretningens akse (2) pa hgjst 360° forarsager en tilstraekke-
lig aksiel forskydning af naleskjoldet (12), sadan at nalen (8) ikke lejres i nale-

skjoldet (12) mere.

14. Indretning (1) ifelge et af krav 1 til 13, kendetegnet ved, at den omfatter
midler til at begreense skjoldfjernerens (33) rotation i forhold til huset (3) til ca.
180°.
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