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DESCRIPTION

Technical Field

[0001] The present invention relates to safety devices that provide needle safety and more
particularly to safety devices for pre-filled syringes. The safety device is adapted to avoid
accidental needle stick injuries and needle injuries before, during and after an injection of a
medication or drug contained in the pre-filled syringe. In particular, the safety device provides
needle safety for a subcutaneous self-administrated injection or for an injection administered
by a health-care professional. The present invention further relates to injection devices
comprising a pre-filled syringe.

Background of the Invention

[0002] Pre-filled syringes that are filled with a selected dosage of a medication are well known
injection devices for administering the medication to a patient. Safety devices for covering a
needle of a pre-filled syringe before and after use are also well known. Typically, these devices
comprise a needle shield that is either manually moved or moved by the action of a relaxing
spring to surround the needle.

[0003] A different type of safety devices known in the state of the art solves the object of
providing needle safety by arranging the pre-filled syringe movable relative to a body, whereas
the pre-filled syringe is retracted into the body after the injection.

[0004] Document WO 2006/111864 A1 describes an injection assisting device suitable for
housing a syringe. The injection assistance device comprises a hollow sleeve and a sleeve
tube that are able to move with respect to each other. The sleeve tube is coupled to a piston
plunger. The piston plunger may be depressed into the syringe and the medicament disposed
therein may be expelled by manually translating the sleeve tube with respect to the hollow
sleeve. The sleeve tube further comprises a substantially planar side wall with a cam formed
thereinto. A peg is coupled to the hollow sleeve by a flexible tab. The peg moves within and
along the cam when the hollow sleeve and the sleeve tube are axially translated relative to
each other to control the movement of the hollow sleeve. After the injection is completed, the
interaction of the peg and the cam prevents any further axial displacement of the sleeve tube
and the hollow sleeve so as to lock the hollow sleeve into a position wherein a needle of the
syringe is covered.

[0005] The United States Patent 5,279,579 discloses a sleeve cover that is slidably engaged to
a hub of an injection needle assembly or syringe. The sleeve cover has a longitudinal groove
disposed in the side wall that is adapted to guide a pin protruding radially from the hub
between protective and unprotective positions.
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[0006] Document US 2005/0113750 A1 a safety needle for use with a syringe. The safety
needle has a cylindrical casing in which a sleeve is slidably mounted. A locking mechanism
prevents re-exposure of the needle. The locking mechanism includes a plurality of fingers
connected to the sleeve. At least one of the fingers has a projection that travels along a track
system disposed in the inner surface of the casing when the sleeve is translated with respect to
the casing.

Summary of the Invention

[0007] It is an object of the present invention to provide an improved safety device for a pre-
filled syringe.

[0008] It is a further object of the invention to provide an improved injection device comprising
a pre-filled syringe that is safe to handle and in particular prevents accidental needle stick
injuries.

[0009] The object is achieved by a safety device according to claim 1 or 2 and by an injection
device according to claim 16.

[0010] Preferred embodiments of the invention are given in the dependent claims.

[0011] In the context of this specification, the terms distal and proximal are defined from the
point of view of a person performing an injection. Consequently, a distal direction refers to a
direction pointing towards the body of a patient receiving an injection and a distal end defines
an end of an element that is directed towards the body of the patient. Respectively, the
proximal end of an element or the proximal direction is directed away from the body of a
patient receiving the injection and opposite to the distal end or distal direction.

[0012] According to the invention, a safety device for a pre-filled syringe comprises a hollow
support body having a releasable mounting means adapted to mount a pre-filled syringe within
the support body, a hollow outer body sildably arranged with respect to the support body and
adapted to receive the support body and a release collar non-rotatably arranged within the
support body. The release collar is movable relative to the support body and adapted to
release the mounting means. A guide track is formed into at least one substantially planar side
wall of the support body. The release collar comprises at least one flexible arm with a guide pin
that extends from the flexible arm and protrudes through the guide track. The guide pin is
movable within and along the guide track in a plane defined by the substantially planar side
wall. A guide rail is formed into at least one substantially planar inner surface of the outer body.
The guide rail is adapted to abut against the guide pin to guide the movement of the guide pin
along the guide track when the outer body is slid relative to the support body.

[0013] The support body comprises at least one substantially planar side wall, preferably two
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side walls opposing each other to provide a design that differs in its appearance from a
standard syringe or a safety device known in the state of art. The aim is to reduce a possible
patient's fear of an injection by giving the injection device comprising the safety device and the
pre-filled syringe retained therein an appearance that is not connected to an injection by the
typical user.

[0014] Furthermore, the safety device has only a low number of parts, so that the safety
device can be cost-efficiently mass produced. The safety device is very well suited to be used
in combination with disposable pre-filled syringes and disposed with the pre-filled syringe after
a single injection.

[0015] The release collar moves within the support body to release the mounting means at the
end of an injection stroke wherein the mounting means retain the pre-filled syringe within the
support body. The movement of the release collar and the activation of the release and
retraction mechanism are controlled by the guide pin moving along and interacting with the
guide track formed into the substantially planar side wall of the support body. The safety device
provides a simple and reliable safety mechanism that is safe and easy to handle even for
inexperienced users. Apart from performing the injection stroke, no additional interaction is
required from the user to activate the release and retraction mechanism. The safety device is
thus very well suited for a self-administered injection of a medicament contained in the pre-
filled syringe. Consequently, the patient and the user performing the injection may be one and
the same person.

[0016] The guide pin extending from the flexible arm of the release collar protrudes through
the guide track and is retained within the guide track in a start position prior to use of the safety
device and in an end position after the injection has been carried out. The flexible arm is in an
equilibrium position when the guide pin is in the start and in the end position. As the guide pin
moves along the guide track during the injection, the flexible arm is laterally deflected, whereas
the deflected flexible arm is stressed to bias the guide pin in a lateral direction perpendicular to
a central axis of the safety device. The flexible arm releasably retains the guide pin in the start
position and biases the guide pin towards the end position at the end of the injection stroke.
The pre-filled syringe is kept retracted within the support body by the guide pin interacting with
the guide track in the end position.

[0017] The flexible arm is connected to or integrally formed to a distal and/or a proximal end of
the release collar, so that the guide pin of the flexible arm jointly moves with the release collar
parallel to the central axis. Furthermore, the guide pin is allowed to be moved in the plane
defined by the substantially planar side wall of the support body.

[0018] According to a possible embodiment, the flexible arm in its equilibrium position extends
essentially parallel to the central axis or is oriented relative to the central axis at an acute
angle. The flexible arm is oriented and disposed in a manner as to bias the guide pin towards
one lateral side of the safety device when the flexible arm is deflected.
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[0019] In a possible embodiment of the invention, the guide pin is formed to an end of the
flexible arm opposite to the end of the release collar where the flexible arm is connected to.
Thus, the release collar according to the invention may comprise the flexible arm that is
connected to the distal end of the release collar, whereas the flexible arm comprises the guide
pin at a proximal end of the flexible arm. Alternatively, a release collar may comprise a flexible
arm that is connected to the proximal end of the release collar, whereas the flexible arm
comprises a guide pin at a distal end of the flexible arm. Both alternative embodiments allow
for a movement of the guide pin in the plane defined by the substantially planar side wall of the
support body. This minimizes the friction between the guide pin and the guide track formed into
the side wall of the support body, which in turn prevents the release collar connected to the
guide pin from getting stuck and jammed within the support body when the guide pin moves
along the guide track.

[0020] According to another possible embodiment, the flexible arm has an arc-shaped and
undulated profile. The flexible arm is laterally deflectable in a way that allows the guide pin to
be moved in the plane defined by the side wall of the support body comprising the guide track,
so that the friction between the guide track and the guide pin is minimized.

[0021] According to yet another embodiment of the invention, the flexible arm is connected to
the release collar via a hinge, so that the flexible arm pivots about an angular segment. The
release collar comprises a bearing surface that limits the pivoting movement of the flexible arm
in the lateral direction, so that unintentional friction between the flexible arm and a side of the
support body is prevented and the safety device can be reliably used.

[0022] In an embodiment of the invention, the guide pin is located approximately halfway
between a distal end of the flexible arm and the proximal end of the flexible arm, so that the
guide pin moves in the plane defined by the substantially planar side wall of the support body,
whereby friction between guide pin and guide track is minimized.

[0023] The guide track formed into the side wall of the support body comprises a substantially
straight first path that is oriented relative to the central axis at an acute angle and a double
angled second path. The guide pin moves from the start position that is located at a proximal
end of the first path in a distal direction to an intermediate position located at a distal end of the
first path. The release collar jointly moves with the guide pin in the distal direction and is
retained in a distal position when the guide pin is in the intermediate position.

[0024] The guide pin travels from the intermediate position in a proximal direction and is
redirected into the second path. The guide pin further moves in the proximal direction along
the second path until it reaches a lockout position. The release collar releases the mounting
means affixing the pre-filled syringe within the support body and retracts the pre-filled syringe
in a proximal direction when the guide pin moves along the second path. The release collar is
retained in a proximal position when the guide pin reaches the lockout position, so that the pre-
filled syringe is retracted and a hypodermic needle of the pre-filled syringe is surrounded by
the support body of the safety device.
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[0025] The guide pin further moves from the lockout position in a lateral direction to an end
position, whereby the release collar is locked to the proximal position by the guide pin
interacting with the guide track in the end position, so that a re-exposure of the hypodermic
needle is prevented. The particular shape of the guide track and the interplay of the guide
track with the guide pin provide a reliable release and retraction mechanism for the pre-filled
syringe retained within the safety device, so that accidental needle stick injuries are avoided.

[0026] The safety device comprises a hollow outer body that receives the support body. The
outer body slides relative to the support body to inject the medication contained in the pre-filled
syringe through the hypodermic needle and to release and retract the pre-filled syringe
retained within the safety device. The guide rail is formed into at least one substantially planar
inner surface of an outer body facing the side wall of the support body with the guide track.
The guide rail abuts the guide pin to guide the movement of the guide pin within the guide
track when the outer body is slid relative to the support body. In particular, the guide pin is
prevented from returning to its start position by the guide rail, so that a re-usage of the safety
device is prevented.

[0027] The guide rail comprises a step profile with a plurality of sections that extend
substantially parallel to the lateral direction and/or extend substantially parallel to the central
axis and/or are oriented with respect to the central axis at an acute angle. The outer body is
manually moved in distal direction to perform an injection stroke, wherein the guide rail abuts
the guide pin. The step profile of the guide rail guides the guide pin within the guide track to
activate the release and retraction mechanism of the safety device. Apart from performing a
single linear injection stroke of the outer body towards the skin of a patient, a separate
interaction to activate the release and retraction mechanism is not required.

[0028] Preferably, the support body and the outer body comprise a square or a rectangular
cross-section. This is a simple way of preventing a rotation of the support body relative to the
outer body, so that the injection can be conveniently executed. Furthermore, the angular
shaped design significantly differs from traditional designs of syringes and/or safety devices for
pre-filled syringes, which makes it mentally easier to perform a self-administered injection for
patients that fear injections.

[0029] The guide pin moves within the guide track from the start position to the intermediate
position and further to the lockout position. The flexible arm is deflected and stressed when the
guide pin is in the lockout position. As the flexible arm is typically made from a resilient plastics
material that is prone to material fatigue, it is advantageous to deflect and stress the flexible
arm during use of the safety device. This allows for an extended shelf life of the safety device.
The guide pin is moved from the lockout position to the end position by the action of the
relaxing deflected flexible arm, so that the flexible arm is in an equilibrium position when the
guide pin is in the end position locking the release collar to the proximal position, so that the
hypodermic needle is prevented from re-exposure even after prolonged periods.
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[0030] A needle shield is retained within and slidable relative to the support body that
comprises a second spring seat located at a proximal end of the needle shield. A compression
spring is arranged within the support body that bears against the second spring seat of the
needle shield in the distal direction and against a first spring seat of the release collar in the
proximal direction. The needle shield is biased in a distal direction towards a first position, in
which the hypodermic needle is surrounded by the needle shield. The needle shield is pressed
against the skin of the patient, whereby the needle shield is moved towards a retracted position
and the needle shield punctures the skin of a patient.

[0031] According to a possible embodiment, the needle shield is made from an opaque
plastics material. The hypodermic needle is hidden from the patient's view before the injection
by the needle shield that is retained in the initial position. This eases a possible patient's fear of
needles. The safety device is thus particularly suited for performing self-administered
injections.

[0032] According to an alternative embodiment, the needle shield is made from a transparent
plastics material. A healthcare professional that uses the safety device thus can visually
confirm the correct placement of the hypodermic needle penetrating the skin of the patient
even when the hypodermic needle is surrounded by the needle shield.

[0033] As the safety device is both suited for self-administered injections and injections carried
out by a healthcare professional, the person referred to as the user or the patient may be one
and the same person.

[0034] According to a possible embodiment of the invention, the needle shield comprises a
square or a rectangular cross-section to prevent a relative rotation between needle shield and
support body during the injection. As the needle shield rests onto the skin of a patient, this
avoids unnecessary pain caused to a patient in particular when the needle still penetrates the
skin.

[0035] The needle shield further comprises an opening part of resilient plastics material that is
concentrically arranged around a central opening of the needle shield. The hypodermic needle
protrudes through the central opening during the injection. The hypodermic needle is covered
by a needle cap prior to use of the safety device, wherein the needle cap protrudes through
the central opening and deflects the opening part outwardly. After the removal of the needle
cap, the opening part unbends and expands inwardly, so that a diameter of the central opening
is reduced. This in turn avoids accidental needle stick injuries, as the opening of reduced
diameter prevents an inadvertent contact with the hypodermic needle.

[0036] The release collar moves in a proximal direction by the action of the relaxing
compression spring, whereby the release collar automatically releases the mounting means of
the support body. The pre-filled syringe is automatically released and retracted by the proximal
movement of the release collar after the injection has been performed.
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[0037] An injection device comprises a pre-filled syringe retained in the support body of the
safety device. The pre-filled syringe comprises a hypodermic needle attached to a distal end of
the pre-filled syringe, a barrel with an inner cavity in fluid communication with the hypodermic
needle and a piston fluid-tightly sealing a proximal end of the inner cavity. The piston is
movable by actuating a piston rod protruding a proximal end of the barrel. The pre-filled
syringe is releasably mounted by the mounting means within the support body of the safety
device, so that the pre-filled syringe can be retracted to cover the hypodermic needle after the
injection. The injection device comprising the pre-filled syringe and the safety device combines
the aforementioned advantages and avoids inadvertent needle sticks before, during and after
an injection delivering the medication beneath the skin of patient.

[0038] Further scope of applicability of the present invention will become apparent from the
detailed description given hereinafter. However, it should be understood that the detailed
description and specific examples, while indicating possible embodiments of the invention, are
given by way of illustration only, since various changes and modifications within the spirit and
scope of the invention will become apparent to those skilled in the art from this detailed
description.

Brief Description of the Drawings

[0039] The present invention will be better understood from the detailed description given in
the following. The accompanying drawings are given for illustrative purposes only and do not
limit the scope of the present invention.

Figure 1
shows a perspective view of an injection device comprising a safety device and a pre-
filled syringe before usage.

Figure 2
shows a perspective view of an injection device comprising a safety device and a pre-
filled syringe after removal of a needle cap.

Figure 3
shows a plan view of an injection device from a distal end of the safety device.

Figure 4
shows a sectional view of an injection device after removal of the needle cap according
to a first cross-section.

Figure 5
shows a sectional view of an injection device after removal of the needle cap according
to a second cross-section.

Figure 6A
shows a perspective view of a release collar according to a first embodiment adapted to
receive a pre-filled syringe.

Figure 6B
shows a perspective view of a release collar according to a second embodiment adapted
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to receive a pre-filled syringe.

Figure 6C
shows a perspective view of a release collar according to a third embodiment adapted to
receive a pre-filled syringe.

Figure 6D
shows a perspective view of a release collar according to a forth embodiment adapted to
receive a pre-filled syringe.

Figure 7
shows a sectional view of an injection device at the beginning of an injection stroke
delivering a medication.

Figure 8
shows a perspective view of a support body with a release collar received therein.

Figure 9
shows details of a guide rail formed into an inner surface of an outer body.

Figure 10
shows a sectional view of an injection device at the end of an injection stroke delivering a
medication.

Figure 11
shows a first sectional view of an injection device with a pre-filled syringe in a retracted
position.

Figure 12
shows a second sectional view of an injection device with a pre-filed syringe in a
retracted position.

Figure 13
schematically shows a side view of the safety device before usage indicating a location
of a guide pin within a guide track and relative to a guide rail.

Figure 14
schematically shows a side view of an injection device at the end of an injection stroke
indicating an intermediate position of a guide pin within a guide track and relative to a
guide rail.

Figure 15
schematically shows a side view of an injection device with a pre-filled syringe retracted
in a support body indicating a location of a guide pin in a lockout position within a guide
track and relative to a guide rail.

[0040] Corresponding parts are marked with the same reference symbols in all figures.

Detailed Description of Possible Embodiments

[0041] Figure 1 shows an injection device D in a packaged state as it would be presented to a
user performing an injection. The injection device D comprises a safety device 1 and a pre-
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filled syringe 2. The safety device 1 comprises a hollow needle shield 1.1 with a substantially
square cross-section.

[0042] Alternatively, the needle shield 1.1 may have a substantially rectangular cross-section
or be of conventional cylindrical form with a circular cross-section.

[0043] Additionally, the needle shield 1.1 may comprise an outwardly protruding flange that
rests on the skin of a patient during the injection.

[0044] The needle shield 1.1 is received within a hollow support body 1.2 with a substantially
square cross-section, whereas the needle shield 1.1 is slidable with respect to the support
body 1.2 between a first position | and a second position Il parallel to the central axis A of the
safety device 1. Prior to use of the safety device 1, the needle shield 1.1 is retained in the first
position |, wherein the needle shield 1.1 protrudes the support body 1.2.

[0045] The injection device D comprises the safety device 1 with a pre- filled syringe 2 retained
therein. The pre-filled syringe 2 is releasably retained within the support body 1.2 in an
advanced position PA, so that a hypodermic needle 2.1 of the pre-filled syringe 2 protrudes the
support body 1.2 in a distal direction. The needle shield 1.1 in the first position | surrounds and
hides the hypodermic needle 2.1 from the view of the user when the pre-filled syringe 2 is
retained in the advanced position PA.

[0046] Figure 1 shows a hollow outer body 1.3 with a closed proximal and an open distal end
sized to receive the support body 1.2. The proximal end of the support body 1.2 is received
within the open distal end of the outer body 1.3, whereas the outer body 1.3 is slidable relative
to the support body 1.2 parallel to the central axis A.

[0047] The outer body 1.3 comprises a cross-section that corresponds to the cross-section of
the support body 1.2 to prevent a relative rotation of these parts 1.2, 1.3 when the outer body
1.3 is slid relative to the support body 1.2. In the embodiment shown in figure 1, the outer body
1.3 has a substantially square cross-section. In an alternative embodiment, the outer body 1.3
comprises a substantially rectangular cross-section.

[0048] The support body 1.2 comprises four substantially planar side walls 1.2.1. Respectively,
the outer body 1.3 comprises four substantially planar inner surfaces facing the planar side
walls 1.2.1 of the support body 1.2.

[0049] As shown in figure 1 and in more detail in figure 8, a guide track 1.2.4 in the form of a
slot of complicated shape is formed into the side wall 1.2.1 of the support body 1.2. The guide
track 1.2.4 comprises a substantially straight first path 1.2.4.1 that is oriented at an acute angle
relative to the central axis A and a double angled second path 1.2.4.2. The double angled
second path 1.2.4.2 comprises three sections, wherein adjacent sections are oriented at an
angle with respect each other.
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[0050] At least one inner surface of the outer body 1.3 facing one of the side walls 1.2.1 of the
support body 1.2 comprises means to prevent jamming of the outer body 1.3 and the support
body 1.2 when slid relative to each other. At least one longitudinal tongue 1.2.2 axially
extending along a substantial length of the support body 1.2 and parallel to the central axis Ais
integrally formed to an exterior surface of the at least one side wall 1.2.1 of the support body
1.2. The longitudinal tongue 1.2.2 is received in a corresponding longitudinal groove 1.3.1
formed into the at least one interior surface of the outer body 1.3.

[0051] According to a possible embodiment, the support body 1.2 comprises two longitudinal
tongues 1.2.2, as best seen in figure 3, formed to two opposing side walls 1.2.1. Respectively,
the outer body 1.3 comprises two longitudinal grooves 1.3.1 formed into two opposing inner
surfaces of the outer body 1.3.

[0052] Figures 1 and 2 show a circumferential hand flange 1.3.2 that is integrally formed to the
outer body 1.3 close to its distal end to allow a proximal section 1.3.3 of the outer body 1.3 to
be gripped by a hand of the user performing an injection stroke.

[0053] A distal surface 1.1.1 of the needle shield 1.1 is orientated perpendicular to the central
axis A and forms the distal end of the needle shield 1.1. The distal surface 1.1.1 is designed to
rest onto the skin of a patient during the injection and comprises a circular central opening
1.1.2, whereas a centre of the central opening 1.1.2 is aligned on the central axis A. As can be
seen in figure 1, the central opening 1.1.2 has a first inner diameter D1 corresponding to an
outer diameter of a needle cap 2.5 frictionally held on a distal end of the pre-filled syringe 2,
whereas the needle cap 2.5 covers the hypodermic needle 2.1 prior to the injection. The
needle cap 2.5 distally protrudes beyond the distal surface 1.1.1, so that the needle cap 2.5
can be manually removed before usage of the safety device 1.

[0054] The safety device 1 comprises penetration depth limiting means to limit the penetration
depth of the hypodermic needle 2.1 in particular during an intramuscular or subcutaneous
injection. The penetration depth limiting means comprise two limiter catches 1.1.6 connected to
the needle shield 1.1, whereas each limiter catch 1.1.6 moves within a limiter recess 1.2.5
formed into opposing side walls 1.2.1 and extending parallel to the central axis A for an axial
distance that corresponds to the penetration depth.

[0055] The needle shield 1.1 is made from two materials of different flexibility. Shield side walls
1.1.3 and a peripheral part 1.1.4 of the distal surface 1.1.1 are made from a relatively stiff
plastics material.

[0056] As best seen in figure 2, the distal surface 1.1.1 comprises an opening part 1.1.5
adjacent to the central opening 1.1.2. The opening part 1.1.5 is made from a resilient and
stretchable plastics material like silicone or silicone elastomer. The central opening 1.1.2 has
variable width. When the needle cap 2.5 is attached to the pre-filled syringe 2 and received
inside the central opening 1.1.2, the opening part 1.1.5 stretches around the needle cap 2.5 to
frictionally hold the needle cap 2.5 in the central opening 1.1.2. After removal of the needle cap
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2.5, the flexible material of the opening part 1.1.5 unbends and expands as a consequence of
the stress relief resulting in a central opening 1.1.2 with reduced width and smaller second
inner diameter D2. The second inner diameter D2 of the central opening 1.1.2 is dimensioned
to allow the hypodermic needle 2.1 to protrude through the central opening 1.1.2, whereas a
finger of a person is prevented to enter the interior through the central opening 1.1.2 to avoid
needle stick injuries.

[0057] Figures 4 and 5 show sectional views of the injection device D according to a first cross-
section IV and a second cross-section V indicated in figure 3. The pre-filled syringe 2 is
retained within the safety device 1 in the advanced position PA, so that the hypodermic needle
2.1 protrudes the support body 1.2. The pre-filled syringe 2 is received in a release collar 1.4
which is slidable relative to the support body 1.2 and parallel to the central axis A.

[0058] As best seen in figure 4, the pre-filled syringe 2 retained within the safety device 1
comprises the hypodermic needle 2.1, a barrel 2.2 having an inner cavity 2.2.1 containing a
medication, a piston 2.3 which provides a liquid-tight seal of a proximal end of the inner cavity
2.2.1 and a piston rod 2.4 connected to the piston 2.3. The inner cavity 2.2.1 is in fluid
communication with the hypodermic needle 2.1 and the piston 2.3 is movable by actuating the
piston rod 2.4.

[0059] Figure 4 shows the injection device D at the beginning of the injection. A first spring
seat 1.4.1 is formed to the release collar 1.4 at a distal end. A compression spring 1.5 is
arranged between the needle shield 1.1 and the release collar 1.4 in a slightly energized state
sufficient to bias the needle shield 1.1 distally to avoid unintentional exposure of the
hypodermic needle 2.1. The compression spring 1.5 bears against a second spring seat 1.1.7
of the needle shield 1.1 in the distal direction and against the first spring seat 1.4.1 in the
proximal direction, so that the needle shield 1.1 and the release collar 1.4 are biased away
from each other. The needle shield 1.1 is retained in the first position | surrounding the
hypodermic needle 2.1 of the pre-filled syringe 2.

[0060] According to a possible embodiment shown in more detail in figure 6A, the first spring
seat 1.4.1 comprises two notches 1.4.4 formed into opposing sides of the first spring seat
1.4.1. As illustrated in figure 4, each notch 1.4.4 receives a corresponding inner tongue 1.2.3.
The inner tongue 1.2.3 is formed to an inner surface of the side wall 1.2.1 to facilitate the
sliding movement of the release collar 1.4 relative to the support body 1.2.

[0061] Figure 5 shows a sectional view of the injection device D according to the second cross-
section V. The release collar 1.4 comprises a flexible arm 1.4.5. A guide pin 1.4.6 is formed to
the flexible arm 1.4.5 that protrudes through the guide track 1.2.4 and beyond the side wall
1.2.1. A guide rail 1.3.5 is formed into an inner surface of the outer body 1.3 that abuts the
protruding guide pin 1.4.6 to guide the movement of the guide pin 1.4.6 along the guide track
1.2.4.

[0062] Before the injection, the piston rod 2.4 is kept at a distance from a proximal end wall



DK/EP 3441096 T3

1.3.4 of the outer body 1.3 to avoid unintentional activation of the piston rod 2.4.

[0063] The pre-filled syringe 2 is releasably retained within the support body 1.2 of the safety
device 1. The support body 1.2 comprises resilient mounting means 1.2.6 at the proximal end
of the support body 1.2 that clamp to a barrel collar 2.2.2 of the barrel 2.2 to releasably retain
the pre-filled syringe 2 within the support body 1.2.

[0064] Figures 6A to 6D show in detail the release collar 1.4 according to different
embodiments of the invention.

[0065] Figure 6A shows the release collar according to a first embodiment with the first spring
seat 1.4.1 formed to its distal end. The first spring seat 1.4.1 comprises a substantially square
cross-section and a central bore 1.4.2, which is centered on the central axis A when the
release collar 1.4 is assembled within the support body 1.2. The width of the circular central
bore 1.4.2 corresponds to or is slightly bigger than the width of the substantially cylindrical
barrel 2.2 of the pre-filled syringe 2, which may be inserted in the release collar 1.4. Two clamp
arms 1.4.3 opposing each other proximally extend from the first spring seat 1.4.1 parallel to the
central axis A. The barrel 2.2 may be received between the two opposing clamp arms 1.4.3
that are adapted to engage the barrel 2.2, whereas the barrel 2.2 is allowed to be slid relative
to the release collar 1.4 and parallel to the central axis A.

[0066] The release collar 1.4 comprises two diagonally opposing flexible arms 1.4.5 that
proximally extend from the first spring seat 1.4.1 and that are substantially parallel to the
central axis A. The flexible arms 1.4.5 are made from a resilient plastics material and are
deflectable in a lateral direction perpendicular to the central axis A. Figure 6 A shows the
flexible arms 1.4.5 in their equilibrium positions substantially parallel to the central axis A.
When the flexible arms 1.4.5 are laterally deflected, they are biased towards the equilibrium
position.

[0067] The flexible arm 1.4.5 is connected to the first spring seat 1.4.1 near a corner of the
first spring seat 1.4.1, so that the flexible arm 1.4.5 extends parallel to but laterally displaced
from the central axis A. Each flexible arm 1.4.5 comprises one guide pin 1.4.6 at its proximal
end. The guide pin 1.4.6 extends perpendicular to the side wall 1.2.1 when the release collar
1.4 is assembled within the support body 1.2. When the flexible arm 1.4.5 is laterally deflected,
the guide pin 1.4.6 is moved in a plane parallel to the side wall 1.2.1 of the support body 1.2.

[0068] Figure 6B shows a modification of the release collar 1.4 according to a second
embodiment. The flexible arm 1.4 is oriented relative to the central axis A at an acute angle.
The first spring seat 1.4.4 comprises a square cross-section.

[0069] Additionally, the first spring seat 1.4.4 may comprise the notch 1.4.4 that receives the
inner tongue 1.2.3 to avoid a jamming of the release collar 1.4 within the support body 1.2
when the release collar 1.4 is slid within the support body 1.2.
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[0070] Figure 6C shows the release collar 1.4 according to a third embodiment. The flexible
arm 1.4.5 has an arc-shaped and undulated profile and is connected to the first spring seat
1.4.1 at the distal end of the release collar 1.4 and to a proximal end of the release collar 1.4.
The guide pin 1.4.6 extends from the flexible arm 1.4.5 and is located approximately halfway
between a distal and a proximal end of the flexible arm 1.4.5.

[0071] The release collar 1.4 has a tubular shape with a square cross-section, whereas the
central bore 1.4.2 of the release collar 1.4 is sized to surround the barrel 2.2 of the pre-filled
syringe 2. The release collar 1.4 comprises a circumferential shroud 1.4.7 that prevents the
compression spring 1.5 from getting jammed between the support body 1.2 and the release
collar 1.4 during use of the safety device 1.

[0072] The release collar 1.4 according to a fourth embodiment of the invention is illustrated in
figure 6D. The release collar 1.4 has a substantial tubular shape and comprises three side
walls and one open side. The guide pin 1.4.6 is centrally arranged on the flexible arm 1.4.5
between the distal and the proximal end thereof. The flexible arm 1.4.5 is connected to the first
spring seat 1.4.1 via a hinge that allows the flexible arm to pivot in the lateral direction,
whereas the guide pin 1.4.6 moves in a plane parallel to the side wall 1.2.1 of the support body
1.2. The release collar 1.4 comprises a bearing surface 1.4.8 that limits the pivoting movement
of the flexible arm 1.4.5, so that the proximal end of the flexing arm 1.4.5 is spaced away from
one of the side walls 1.2.1.

[0073] Figure 7 shows a sectional view of the injection device D at the beginning of the
injection stroke. The proximal end wall 1.3.4 of the outer body 1.3 abuts the proximal end of
the piston rod 2.4. The needle shield 1.1 is pushed proximally to a second position Il, whereby
the hypodermic needle 2.1 of the pre-filled syringe 2 is exposed and the compression spring
1.5 is partially compressed and partially energized.

[0074] The guide rail 1.3.5 formed into the inner surface of the outer body 1.3 abuts the
protruding guide pin 1.4.6 to guide the movement of the guide pin 1.4.6 along the guide track
1.2.4. The guide rail 1.3.5 comprises a step profile with several sections that are differently
oriented relative to the central axis A.

[0075] Figure 8 shows a perspective view of the support body 1.2 with the release collar 1.4
received therein. The guide pin 1.4.6 is retained within the guide track 1.2.4 in the start position
PS. The guide track 1.2.4 comprises the straight first path 1.2.4.1 that is oriented at an acute
angle relative to the central axis A and a double angled second path 1.2.4.2. The second path
1.2.4.2 comprises an end section 1.2.4.3 that extends perpendicular to the central axis Ain the
lateral direction.

[0076] The longitudinal tongue 1.2.2 formed to the support body 1.2 comprises an outward
projection 1.2.2.1. The longitudinal tongue 1.2.2 travels along a recess (not illustrated) formed
into the inner surface of the outer body 1.3 when the outer body 1.3 is slid relative to the
support body 1.2. A proximal movement of the outer body 1.3 with respect to the support body
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1.2 is limited by the outward projection 1.2.2.1 abutting a distal end of the recess formed into
the inner surface of the outer body 1.3.

[0077] Figure 9 shows details of the guide rail 1.3.5 formed into the inner surface of the outer
body 1.3 facing the inner side wall 1.2.1 comprising the guide track 1.2.4. Starting from the
distal end, the guide rail 1.3.5 comprises a relative short inclined section 1.3.5.1 that is oriented
at an acute angle relative to the central axis A, a first lateral section 1.3.5.2, a first axial section
1.3.5.4 that is slightly curved but extends substantially parallel to the central axis A, a second
lateral section 1.3.5.3 and second axial section 1.3.5.5 parallel to the central axis A and located
at a proximal end of the guide rail 1.3.5.

[0078] The injection is carried out by orientating the central axis A essentially perpendicularly
to a skin surface of a patient, whereas the distal surface 1.1.1 of the needle shield 1.1 abuts
the skin surface of the patient.

[0079] In the first stage of the injection, the distal surface 1.1.1 is placed onto the skin of the
patient and proximally pressed against the biasing force of the compression spring 1.5 until the
limiter catch 1.1.6 reaches and is stopped by a proximal end of the limiter recess 1.2.5. The
hypodermic needle 2.1 penetrates the skin of the patient.

[0080] The proximal end wall 1.3.4 of the outer body 1.3 abuts the proximal end of the piston
rod 2.4, so that the piston 2.3 can be pushed in a distal direction by moving the outer body 1.3
towards the skin surface.

[0081] In the second stage of the injection, the injection stroke is carried out by pushing the
outer body 1.3 in the distal direction towards the skin surface of the patient. As shown in figure
7, the inclined section 1.3.5.1 abuts the guide pin 1.4.6 at the beginning of the injection stroke.
The outer body 1.3 is distally pushed, so that the guide pin 1.4.6 leaves a start position PS, as
best seen in Figure 13, in a distal and in a lateral direction, until the guide pin 1.4.6 abuts the
first lateral section 1.3.5.2. The first lateral section 1.3.5.2 guides the guide pin 1.4.6 further in
the distal direction. The release collar 1.4 moves relative to the pre-filled syringe 2 and relative
to the support body 1.2 in a distal direction, whereby the guide pin 1.4.6 distally moves from
the start position PS, as shown in Figure 13, within the first path 1.2.4.1 of the guide track
1.2.4.

[0082] The distal movement of the outer body 1.3 causes both the medication contained in the
inner cavity 2.2.1 to be expelled through the hypodermic needle 2.1 and the release collar 1.4
to be moved relative to the pre-filled syringe 2 and relative to the support body 1.2 in a distal
direction, whereby the compression spring 1.5 is compressed and thus further energized. The
guide pin 1.4.6 moves within the first path 1.2.4.1 of the guide track 1.2.4 in a distal direction.
During this movement of the guide pin 1.4.6, the flexible arm 1.4.5 is deflected in a lateral
direction perpendicular to the central axis A until the guide pin 1.4.6 reaches an intermediate
position Pl located at a distal end of the first path 1.2.4.1 at the end of the injection stroke.
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[0083] Figure 10 shows the injection device D at the end of the injection stroke when the guide
pin 1.4.6 reached the intermediate position Pl at the distal end of the first path 1.2.4.1. The
guide pin 1.4.6 is laterally deflected beyond a lateral expansion of the first lateral section
1.3.5.2 and abuts the second lateral section 1.3.5.3 of the guide rail 1.3.5, as best shown in
figure 14. The second lateral section 1.3.5.3 of the guide rail 1.3.5 retains the guide pin 1.4.6 in
the intermediate position Pl. The second lateral section 1.3.5.3 perpendicularly extends to the
central axis A and is displaced from the first lateral section 1.3.5.3 by both an axial distance in
a proximal direction and a lateral distance. The flexible arm 1.4.5 is maximally deflected in a
lateral direction and thus biased toward its equilibrium position. A first axial section 1.3.5.4 of
the guide rail 1.3.5 that abuts the guide pin 1.4.6 in a lateral direction prevents the flexible arm
1.4.5 from returning to its equilibrium position. The first axial section 1.3.5.4 extends
substantially parallel to the central axis A between the first lateral section 1.3.5.2 and the
second lateral section 1.3.5.3 of the guide rail 1.3.5.

[0084] The compression spring 1.5 is fully compressed and fully energized at the end of
injection stroke biasing the needle shield 1.1 in a distal direction and the release collar 1.4 in a
proximal direction. This biasing force is counteracted by a force exerted by the user performing
the injection, who presses the outer body 1.3 distally towards the distal surface 1.1.1 that rests
on the skin of a patient.

[0085] Upon relieving this force exerted by the user, the compression spring 1.5 relaxes,
whereby the needle shield 1.1 is moved distally towards the first position | by the action of the
relaxing compression spring 1.5. The release collar 1.4 is moved within the support body 1.2
by the action of the relaxing compression spring 1.5 in a proximal direction. At the same time
the guide pin 1.4.6 proximally travels within a section of the first path 1.2.4.1 and further within
the second path 1.2.4.2 of the guide track 1.2.4. As the guide pin 1.4.6 abuts the second
lateral section 1.3.5.3 of the guide rail 1.3.5, the outer body 1.3 is pushed in a proximal
direction.

[0086] While the guide pin 1.4.6 moves in a proximal direction, it abuts the first axial section
1.3.5.4 of the guide rail 1.3.5 in a lateral direction preventing the guide pin 1.4.6 to return to its
start position PS and guiding the guide pin 1.4.6 to enter the second path 1.2.4.2 of the guide
track 1.2.4.

[0087] The release collar 1.4 moves proximal within the support body 1.2 until the release
collar 1.4, as best seen in Figure 11, abuts the barrel collar 2.2.2. As shown in figure 12, the
mounting means 1.2.6 mounting the pre-filled syringe 2 relative to the support body 1.2 are
released by a spring force exerted by the compression spring 1.5 upon the barrel collar 2.2.2
in a proximal direction. The pre-filled syringe 2 proximally moves by the action of the relaxing
compression spring to a retracted position PR, wherein the distal tip of the hypodermic needle
2.1 is surrounded by the support body 1.2. In the retracted position PR, the pre-filled syringe 2
is retracted within the support body 1.2 and the outer body 1.3.

[0088] Figures 13 to 15 schematically illustrate a side view of the injection device D, whereas
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for illustrative purposes the inner guide rail 1.3.5 comprising the inclined, the first lateral, the
second lateral and the first axial sections 1.3.5.1, 1.3.5.2, 1.3.5.3, 1.3.5.4 and the second axial
section 1.3.5.5, the guide track 1.2.4 comprising first and second paths 1.2.4.1, 1.2.4.2 and the
guide pin 1.4.6 normally at least partially hidden from view are shown. The second axial
section 1.3.5.5 proximally extends from the second lateral section 1.3.5.3 parallel to the central
axis A.

[0089] Figure 13 shows the start position PS of the guide pin 1.4.6 within the guide track 1.2.4
at the beginning of the injection.

[0090] During the injection the guide pin 1.4.6 abuts first the first lateral section 1.3.5.2, distally
travels within the first path 1.2.4.1 and is laterally deflected, so that it leaves the first lateral
section 1.3.5.2 of the guide rail 1.3.5.

[0091] Figure 14 shows the intermediate position Pl when the guide pin 1.4.6 reaches a distal
end of the first path 1.2.4.1 and abuts a second lateral section 1.3.5.3 of the guide rail 1.3.5.
The compression spring 1.5 exerts a biasing force in a proximal direction.

[0092] Figure 15 illustrates the proximal travel of guide pin 1.4.6 by the action of the relaxing
compression spring 1.5. The first axial section 1.3.5.4 prevents the guide pin 1.4.6 to return to
its start position PS and guides the guide pin 1.4.6 to enter the second path 1.2.4.2 until it
reaches a lockout position PL and the pre-filled syringe 2 is retracted within the support body
1.2 and the outer body 1.3.

[0093] A further proximal displacement of the outer body 1.3 along the central axis A allows
the guide pin 1.4.6, that is biased towards an end position PE by the deflected flexible arm
1.4.5, to enter the end position PE.

[0094] Upon reaching the end position PE, the safety device 1 is prevented from re-usage, as
a further distal movement of the outer body 1.3 is blocked by the guide pin 1.4.6 abutting the
first lateral section 1.3.5.2 and a lateral end section 1.2.4.3 of the second path 1.2.4.2. The
lateral end section 1.2.4.3 of the second path 1.2.4.2 extends perpendicular to the central axis
A

[0095] The safety device 1 presented herein above has a low number of parts preferably
made from a plastics material. The support body 1.2, the outer body 1.3 and the needle sleeve
1.1 comprise the square or alternatively, a rectangular cross-section, so that a relative rotation
of these parts 1.1, 1.2, 1.3 is prevented. The design of the safety device 1 significantly differs
from standard pre-filled syringes and safety devices for pre-filled syringes. The injection is
carried out by a single movement of the outer body 1.3 towards the skin of a patient, whereby
the release and retraction mechanism providing needle safety is automatically activated. The
safety device 1 comprises a movable release collar 1.4 that slides within the support body 1.2
to release and retract the pre-filled syringe 2 at the end of the injection.
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Embodiment 1. A safety device (1) for a pre-filled syringe (2), comprising

a hollow support body (1.2) having a releasable mounting means (1.2.6) adapted to

mount a pre-filled syringe (2) within the support body (1.2),

» a hollow outer body (1.3) sildably arranged with respect to the support body (1.2) and
adapted to receive the support body (1.2) and

» arelease collar (1.4) adapted to release the mounting means (1.2.6) and non-rotatably
arranged within and movable relative to the support body (1.2),
wherein

= a guide track (1.2.4) is formed into at least one substantially planar side wall (1.2.1) of
the support body (1.2),

o the release collar (1.4) comprises at least one flexible arm (1.4.5) with a guide pin
(1.4.6) extending from the flexible arm (1.4.5) and protruding through the guide track
(1.2.4),

» the guide pin (1.4.6) is movable within and along the guide track (1.2.4) in a plane
defined by the substantially planar side wall (1.2.1),

e a guide rail (1.3.5) is formed into at least one substantially planar inner surface of the
outer body (1.3) and

o the guide rail (1.3.5) is adapted to abut against the guide pin (1.4.6) to guide the

movement of the guide pin (1.4.6) along the guide track (1.2.4) when the outer body

(1.3) is slid relative to the support body (1.2).

Embodiment 2. A safety device (1) according to embodiment 1,

characterized in that the flexible arm (1.4.5) is deflectable, whereby the deflected flexible arm
(1.4.5) biases the guide pin (1.4.6) in a lateral direction perpendicular to a central axis (A)
towards one lateral side of the safety device (1).

Embodiment 3. A safety device (1) according to embodiment 2,

characterized in that the guide rail (1.3.5) comprises a step profile with a plurality of sections
that extend substantially parallel to the lateral direction and/or extend substantially parallel to
the central axis (A) and/or are oriented with respect to the central axis (A) at an acute angle.

Embodiment 4. A safety device (1) according to one of the previous embodiments,
characterized in that the flexible arm (1.4.5) extends essentially parallel to the central axis (A)
or is oriented relative to the central axis (A) at an acute angle.

Embodiment 5. A safety device (1) according to one of the previous embodiments,
characterized in that the flexible arm (1.4.5) has an arc-shaped and undulated profile.

Embodiment 6. A safety device (1) according to one of the previous embodiments,
characterized in that the flexible arm (1.4.5) is connected to the release collar (1.4) via a hinge
and the release collar (1.4) further comprises a bearing surface (1.4.8) that limits a pivoting
movement of the flexible arm (1.4.5) in the lateral direction.

Embodiment 7. A safety device according to one of the previous embodiments,
characterized in that the flexible arm (1.4.5) is connected to or integrally formed to a distal



DK/EP 3441096 T3

and/or a proximal end of the release collar (1.4).

Embodiment 8. A safety device (1) according to one of the embodiments 1 to 6,
characterized in that the guide pin (1.4.6) is located approximately halfway between a distal
end of the flexible arm (1.4.5) and the proximal end of the flexible arm (1.4.5).

Embodiment 9. A safety device (1) according to one of the previous embodiments,
characterized in that the guide track (1.2.4) comprises a substantially straight first path
(1.2.4.1) that is oriented relative to the central axis (A) at an acute angle and a double angled
second path (1.2.4.2) with at least three sections, wherein adjacent sections are oriented at an
angle with respect each other.

Embodiment 10. A safety device (1) according to one of the previous embodiments,
characterized in that the guide pin (1.4.6) is movable within the guide track (1.2.4) from a start
position (PS) to an intermediate position (PI) and further to a lockout position (PL), wherein the
flexible arm (1.4.5) is deflected and stressed when the guide pin (1.4.6) is in the lockout
position (PL) and the guide pin (1.4.6) is moved from the lockout position (PL) to the end
position (PE) by the action of the relaxing deflected flexible arm (1.4.5).

Embodiment 11. A safety device (1) according to any of the previous embodiments,
characterized in that a needle shield (1.1) is retained within and slidable relative to the support
body (1.2), wherein a compression spring (1.5) is arranged within the support body (1.2) that
bears against the needle shield (1.1) in the distal direction and the release collar (1.4) in the
proximal direction.

Embodiment 12. A safety device (1) according to embodiment 11,
characterized in that the needle shield (1.1) comprises an opening part (1.1.5) of resilient
plastics material concentrically arranged around a central opening (1.1.2) of the needle shield

(1.1).

Embodiment 13. A safety device (1) according to embodiment 11 or 12,
characterized in that the needle shield (1.1), the support body (1.2) and/or the outer body (1.3)
comprise a square or a rectangular cross-section.

Embodiment 14. A safety device (1) according to any of the previous embodiments,
characterized in that the release collar (1.4) is movable in a proximal direction by the action of
the relaxing compression spring (1.5), whereby the release collar releases the mounting
means (1.2.6) of the support body (1.2).

[0096] An injection device (D) comprising a safety device (1) according to one of the previous
embodiments and a pre-filled syringe (2).
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_l_
Patentkrav
1. Sikkerhedsanordning (1) til en fyldt sprejte (2), som
omfatter:

- et hult ydre legeme (1.3), der modtager et stottelegeme
(1.2), der har to sidevagge, der vender mod hinanden,

hvor det ydre legeme (1.3) glider 1 forhold til stettelegemet
(1.2) til injektion af et medikament, der er indeholdt i en
fyldt sprojte, gennem en kanyle og til friggrelse og
tilbagetrakning af den fyldte sprojte, der er tilbageholdt 1
sikkerhedsanordningen; hvor

- et styrespor (1.2.4) er dannet 1 mindst én sidevag (1.2.1)
af stottelegemet (1.2),

- en styreskinne (1.3.5) er dannet i mindst én indre overflade
af det ydre 1legeme (1.3), der vender mod sidevaggen af
stottelegemet med styresporet,

- en styretap (1.4.6) kan bevages 1 og langs styresporet
(1.2.4) 1 et plan, der defineres af sidevaeggen (1.2.1), nar
det vydre 1legeme (1.3) glider 1 forhold til stettelegemet
(1.2),

- styretappen (1.4.6) forhindres 1 at returnere til dens
startposition ved hjalp af styreskinnen (1.3.5), saledes at
genanvendelse af sikkerhedsanordningen forhindres, og

- styreskinnen (1.3.5) er indrettet et til stede mod
styretappen (1.4.6) til styring af bevagelsen af styretappen
(1.4.0) langs styresporet (1.2.4), nar det ydre legeme (1.3)
glider 1 forhold til stottelegemet (1.2), der er kendetegnet
ved, at der er tilvejebragt en udlgserkrave (1.4), der er
ikke-roterbart anbragt i og bevagelig i forhold til
stottelegemet (1.2), hvor styretappen (1.4.6) udgadr fra en
fleksibel arm (1.4.5) pa udlegserkraven (1.4).

2. Sikkerhedsanordning (1) 1ifelge krav 1, der vyderligere
omfatter:

en fyldt sprejte, der indeholder et medikament og har en
kanyle, hvor styretappen rager gennem styresporet og
tilbageholdes 1 styresporet 1 en startposition for anvendelse

af sikkerhedsanordningen og i en endeposition, nar injektionen



10

15

20

25

30

35

DK/EP 3441096 T3

_2_
er udfert.
3. Sikkerhedsanordning (1) ifglge krav 1 eller 2,
hvor styreskinnen (1.3.5) omfatter en trinprofil med en

flerhed af sektioner, der strakker sig 1 det wvasentlige
parallelt med den laterale retning og/eller strakker sig i det
vasentlige parallelt med den centrale akse (A) og/eller er
orienteret 1 forhold til den centrale akse (A) 1 en spids

vinkel.

4, Sikkerhedsanordning (1) 1ifelge et hvilket som helst af
ovennavnte krav,

hvor den fleksible arm (1.4.5) strakker sig 1 det wvasentlige
parallelt med den centrale akse (A) eller er orienteret i

forhold til den centrale akse (A) 1 en spids vinkel.

5. Sikkerhedsanordning (1) 1ifelge et hvilket som helst af
ovennavnte krav,

hvor den fleksible arm (1.4.5) har an burformet og bglget
profil.

6. Sikkerhedsanordning (1) 1ifelge et hvilket som helst af
ovennavnte krav, hvor den fleksible arm (1.4.5) kan afbgjes,
hvorved den afbgjede fleksible arm (1.4.5) pavirker
styretappen (1.4.6) 1 en lateral retning vinkelret pa en
central akse (A) mod den ene laterale side at

sikkerhedsanordningen (1).

7. Sikkerhedsanordning (1) 1ifelge et hvilket som helst af
ovennavnte krav,

hvor den fleksible arm (1.4.5) er forbundet til udlgserkraven
(1.4) via et h&ngsel, og udlgserkraven (1.4) yderligere
omfatter en lejeflade (1.4.8), der begranser en drejebevagelse

af den fleksible arm (1.4.5) 1 den laterale retning.

8. Sikkerhedsanordning (1) 1ifelge et hvilket som helst af
ovennavnte krav,

hvor den fleksible arm (1.4.5) er forbundet til eller formet
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som en integreret del af en distal og/eller en proksimal ende

af udlgserkraven (1.4).

9. Sikkerhedsanordning (1) 1ifelge et hvilket som helst af
ovennavnte krav,

hvor styresporet (1.2.4) omfatter en 1 det vasentlige 1lige
forste bane (1.2.4.1), der er orienteret i forhold til den
centrale akse (A) 1 en spids vinkel, og en dobbeltvinklet
anden bane (1.2.4.2) med mindst tre sektioner, hvor
tilstgdende sektioner er orienteret 1 en vinkel 1 forhold til

hinanden.

10. Sikkerhedsanordning (1) ifelge et hvilket som helst af
ovennavnte krav,

hvor styretappen (1.4.6) kan bevages 1 styresporet (1.2.4) fra
en startposition (PS) til en mellemposition (PI) og yderligere

til en laseposition (PL), hvor den fleksible arm (1.4.5) er

afbgjet 0og belastet, nar styretappen (1.4.06) er i
lasepositionen (PL), og styretappen (1.4.0) bevaeges fra
lasepositionen (PL) til endepositionen (PE) ved hijelp af

virkningen af den relakserende afbgjede fleksible arm (1.4.5).

11. Sikkerhedsanordning (1) ifelge et hvilket som helst af
ovennavnte krav,

hvor en kanyleafskermning (1.1) tilbageholdes i1 og kan glide i
forhold til stettelegemet (1.2), hvor en kompressionsfjeder
(1.5) er anbragt 1 steottelegemet (1.2), der hviler mod

kanyleafskermningen (1.1) i den distale retning.

12. Sikkerhedsanordning (1) ifglge krav 11,
hvor kanyleafskarmningen (1.1) omfatter en abningsdel (1.1.5)
af elastisk plastmateriale, der er anbragt koncentrisk omkring

en central abning (1.1.2) 1 kanyleafskarmningen (1.1).

13. Sikkerhedsanordning (1) ifglge krav 11 eller 12,
hvor kanyleafskermningen (1.1), stottelegemet (1.2) og/eller
det ydre legeme (1.3) omfatter et firkantet eller et

rektangulert tversnit.
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14. Injektionsanordning (D), der omfatter en
sikkerhedsanordning (1) ifelge et af ovennavnte krav og en

fyldt sprejte, der indeholder et medikament og har en kanyle.
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