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(57) Abstract: An injector is provided for performing an injection operation comprising a housing (104), a needle extendable from a
front end of the housing, a rear end of the housing and a longitudinal axis extending between the front end and the rear end, a safety
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O The injector is locked against actuation when the safety pin is in the actuation locked position and the injector is ready for actuation
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of the injection operation when the safety pin is in the safety released position.
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AN INJECTOR COMPRISING A SAFETY PIN

Field of the invention

[0001] The present invention relates to an injector, particularly an autoinjector, having a safety pin that is moveable
from an actuation locked position in which the injector is locked from actuation, so as to release the lock to ready the
injector for actuation.

Background of the invention

[0002] Injectors, particularly autoinjectors, having such a safety pin are known in the art.

[0003] US 2011/0125100 A1 discloses an injection device, in particular an autoinjector, comprising a support
housing which has a distal end to be applied to a patient and a proximal end opposite the distal end, between which
a longitudinal axis extends. The injection device comprises an activating sleeve, which surrounds the support
housing at least partly, whereby the distal end of the support housing projects over the activating sleeve, and the
activating sleeve can be displaced in an axial direction relative to the support housing. The injection device
comprises a cartridge containing the medicine to be administered in an injection procedure, whereby the cartridge is
mounted in the support housing, a first drive unit which is in active connection with the cartridge and the activating
sleeve and can be triggered by means of the activating sleeve. The injection device of US 2011/0125100 comprises
a needle arrangement, which is arranged ahead of the cartridge in the storage position of the injection device.

[0004] The first drive unit and holding arms allocated to the driving means are mounted inside the support housing.
The holding arms engage in turn in a holding disc arranged in the region of the proximal end of the injection device.
The injection device comprises a safety cap comprising a safety cap to prevent the unintentional triggering of the first
drive unit, whereby in a centre of the safety cap, there is provided a safety pin penetrating the holding disc. The
safety pin locks the holding arms in a radial direction with respect to the longitudinal axis and prevents, until removal
of the safety cap together with the safety pin, a release of the holding arms. That is, the safety pin locks the holding
arms onto the holding disc in an actuation locked position. It is only once the safety pin has been removed that the
lock is released and the injection device is in a ready for actuation state.

[0005] After removal of the safety cap with its safety pin, it is possible to displace the ends of the holding arms to
release the holding disc. The holding arms are so displaced to release the holding disc upon a relative displacement
of the activating sleeve relative to the support housing.

[0006] Another injector having a safety pin is known from EP 2311510. In this document, there is disclosed an
autoinjector comprising a collet activation structure having a generally cylindrical shape with a sloped collet activation
surface located on a free end. The collet activation surface is provided such that when a front end of the autoinjector
is forced into an injection site arrowheads of a collet are forced into engagement with the collet activation surface to
force the arrowheads of the collet together. One side of each arrowhead is configured to contact and engage a collet
retention surface. Sidearms including the arrowheads are able to be deflected inwardly to release the collet retention
surface to release a spring assembly and thus release the necessary energy to inject the medicament into a user to
permit operation of the auto-injector.

[0007] The autoinjector of EP 2311510 also comprises a safety pin based actuation lock. Specifically, an end of
the collet adjacent the arrowheads includes an opening sized to receive a safety pin. The safety pin prevents the side
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arms from being deflected inwardly towards each other. When secured in place, the pin prevents activation of the
autoinjector, thereby defining an actuation locked configuration in which the autoinjector is locked against actuation.
The safety pin is removed to free the lock and to ready the auto-injector for operation, thereby defining a safety
released configuration of the autoinjector in which the autoinjector is ready for actuation.
[0008] Other such safety pin arrangements are known in the art from US 5,295,965 and US 4,031,893.
[0009] According to US 5,295,965, in an initial condition of the injector, a drive spring is held in a compressed
position by a collet having at their tail ends detent teeth engaging a latch ring. A safety pin normally keeps the teeth
apart but when it is withdrawn they can be urged together to release the collet by a short movement of an end cap.
[0010] According to US 4,031,893, an injection device comprises elongated fingers terminating in a frusto-conical
detent. A notch is formed immediately forward of the detent to provide a square locking face. A gun spring is held in
a compressed condition by the square faces of the detents resting on a planar face of an end wall of an inner sleeve.
In order to make certain that the frusto-conical detents are not accidentally cammed inwardly, a safety pin assembly
is provided. This assembly comprises a cap having a cylindrical sleeve and a safety pin that extends inwardly from
the center of the cap into an opening formed by the inner ends of the elongated fingers to thereby prevent inward
movement of the detents.
[0011] In each of these prior art injectors, and other such injectors having a safety pin that has to be removed to
ready the injector for actuation, removal of the safety pin exposes an opening in a proximal or rear end of the injector.
That is, after removal of the safety pin, there is exposed a central through opening (aligned with a central longitudinal
axis of the injector) in a proximal or rear face of the injector. A user may associate such a central opening with an
opening through which a needle is to penetrate during an injection operation. This issue can be exacerbated by
modern autoinjectors having a plug or seal in a distal or forward opening of the injector through which the needle
passes during injection, thereby providing an injector, after removal of the safety pin, in which the rear end has an
opening, but the forward end does not having an opening (or at least not an open one).
[0012] There thus exists potential for a user to confuse the correct forward end for placement of the injector against
an injection site, particularly because the user may be under stress due to an urgent need for treatment of a
physiological condition (such as an allergic reaction to an ingested or otherwise intaken substance to the body) when
requiring the injector, e.g. during anaphylactic shock.
[0013] EP 2311510 (cited above) offers one solution to this potential problem. In particular, this document
discloses a release pin or safety pin removably attached to an actuation assembly to prevent inadvertent actuation of
the auto-injector when the release pin is in place. A pin or stem on the release pin is received within an opening in
the actuation assembly to prevent actuation of the auto-injector. This opening in a power pack is spaced from the
open end of the housing such that the opening is less visible to a user prior to administering the drug. This
arrangement is provided so that user will not orient the incorrect end of the auto-injector against the injection surface
of the user. The power pack is recessed or spaced from the end of the housing, which provides an indication to the
user that pressing the power pack will not operate the auto-injector. The recessed nature of the power pack serves to
hide the release pin hole in the power pack when the user is viewing the instructions on the outer body such that the
user does not confuse the release pin hole with the opening through which the needle passes for administering the
medicament.
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[0014] In the device of EP 2311510, the opening is hidden when the injector is viewed from the side (i.e. when
reading instructions printed on the housing sidewall), but it is still visible when viewed from above (i.e. in most use
circumstances). The solution in EP 2311510 does not address the source of the problem, namely that of a pin hole
being exposed in a non-injection end of the injector when the safety pin is removed.
[0015] Other solutions have been suggested. Commercially available product EPIPEN (RTM) has a forwardly
disposed arrow pointing in the direction of the forward end of the injector to indicate to a user through which end the
needle will penetrate during injection. Further, the forward end is tapered, to provide a nozzle like shape indicating
the forward end. The forward end is also coloured brightly as compared to the remainder of the housing. None of
these solutions address the source of the problem, namely that of a pin hole being exposed in a non-injection end of
the injector when the safety pin is removed.
[0016] US 5,085,641 discloses an autoinjector comprising a stressed spring assembly which includes a collet
member providing spring fingers with free rearward end portions having generally radially extending locking surfaces
engaging a generally radially extending locking surface on a forward tubular housing member. The stressed spring
assembly is operable in response to forward movement of a safety actuating pin member to flex inwardly to effect
spring biased release of the collet member.
[0017] In US, 5,085,641, so long as a forward portion of the safety actuating pin member is in a storage position,
the spring fingers cannot move transversely inwardly towards one another, thus retaining the locking surfaces in
engagement. In use, a user grasps the forward tubular housing member in one hand and extends the thumb of that
hand over a thumb-engaging portion of the safety actuating pin member. The safety actuating pin member is
forwardly moved until the spring fingers flex by virtue of the pressure between the locking surfaces so that their
rearward ends move to a position approaching the surface of an intermediate portion safety actuating pin member
adjacent the thumb-engaging portion. When the spring fingers have flexed to this extent, the locking surfaces of the
collet member are moved off of the locking surface of the forward tubular housing member, allowing the collet
member together with the safety actuating pin member to move forwardly under the action of the spring. When the
thumb-engaging portion of the safety actuating pin member reaches the locking surface of the forward tubular
housing member, its forward movement is stopped and it is captured in a recess within an end of the forward tubular
housing member.In this prior art document, safety release and injector actuation operations are combined in a
forward movement of the safety actuation pin member. There is, therefore, a risk that actuation will be inadvertently
performed when only safety release was intended. The problem of uncovering a hole in a rear end of the autoinjector
as a result of removing a safety pin member prior to actuation is not discussed in this prior art document.
[0018] Accordingly, an objective of the present invention is to provide an injector that uses a safety pin having a
configuration that locks the injector against actuation and which provides reduced risk of user confusion as to which
end is the needle end and which end is the non-injection end. A specific aspect of this problem is to avoid confusion
resulting from a pin hole being exposed by removal of the safety pin at the non-injection end of the injector.

Summary of the Invention

[0019] According to the present invention, there is provided an injector for performing an injection operation
comprising a housing, a needle extendable from a front end of the housing, a rear end of the housing and a
longitudinal axis extending between the front end and the rear end, a safety pin in an actuation locked position
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coupled to the housing and moveable to a safety released position coupled to the housing, wherein the injector is
locked against actuation when the safety pin is in the actuation locked position and the injector is ready for actuation
of the injection operation when the safety pin is in the safety released position. The safety pin may be movable along
the longitudinal axis (e.g. rearwardly movable) or rotatably movable between the actuation locked and safety
released positions.
[0020] According to the present invention, the safety pin is in the locked position so that the injector is not able to
be actuated. The actuation locked position prevents inadvertent actuation of the injector such as during storage and
transport. The safety pin is able to be moved to a released position so that the injector is able to be actuated. In the
released position, the injector has not yet been actuated, but is in a configuration whereby the injector is actuation
ready. The user, with the safety pin in the safety released position, may then actuate the injector in order to carry out
an injection process.
[0021] According to the present invention, the safety pin remains coupled to the housing of the injector in the safety
released position. In prior art injectors discussed above, the safety pin is removed from the injector, which exposes
an opening through which the pin extends, potentially causing confusion as to which end of the injector is the end to
be placed against the skin. The present invention avoids this problem by maintaining the safety pin coupled to the
housing in the safety released position, i.e. the safety pin is not removed from the injector.
[0022] In the safety released position of the safety pin, the injector is ready for actuation of the injection operation,
but the injection operation is not yet actuated.
[0023] In an embodiment, the pin extends through an opening in a rear end face of the housing, wherein the needle
of the injector is extendable through a front end face of the housing. The rear end face extends perpendicularly to the
longitudinal axis.
[0024] In an embodiment, the opening is covered by a safety cap comprising the safety pin when the safety pin is in
the safety released position. In this way, the opening is entirely hidden from view for a user, e.g. a user viewing the
injector along the longitudinal axis of the injector from the rear end (i.e. not the front, needle end) of the injector.
[0025] In an embodiment, the safety pin remains disposed in the opening in the safety released position.
[0026] In an embodiment, the injector comprises an actuator for actuating the injection operation and the safety pin
is arranged to lock the actuator in the actuation locked position and is arranged to release the lock to allow operation
of the actuator in the safety released position. That is, the actuator is ready for actuation when the safety pin is in the
safety released position, but is not yet actuated for actuating the injection operation.
[0027] In an embodiment, the actuator comprises an engaged detent mechanism that is disengageable to actuate
the injection operation, wherein the detent mechanism is locked to prevent disengagement by the safety pin being in
an actuation locked position, and wherein the safety pin is movable to the safety released position in which the detent
mechanism is still engaged, yet the detent mechanism is unlocked and is thus able to be disengaged to actuate the
injection operation.
[0028] In an embodiment, the actuator comprises at least one resilient arm that is deflectable to release from a
holding surface to actuate the injection operation with the injector, wherein the safety pin is arranged to block
deflection of the at least one resilient arm in the actuation locked position and to free deflection of the at least one
resilient arm in the safety released position. The at least one resilient arm remains engaged with the holding surface
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when the safety pin is moved to the safety released position. The holding surface and the resilient arm may be
comprised in the above detent mechanism.
[0029] Inan embodiment, the at least one resilient arm comprises plural resilient arms that are deflectable toward
one another to release from a holding surface to actuate the injection operation of the injector, wherein the safety pin
is arranged to block deflection of the resilient arms toward one another in the actuation locked position and to allow
such deflection in the safety released position. The resilient arms remain engaged with the holding surface when the
safety pin is in the safety released position prior to actuation of the injector.
[0030] In an embodiment, the resilient arms are comprised in a collet of the injector.
[0031] In an embodiment, the resilient arms define a passage therebetween, wherein the safety pin extends into
the passage in the actuation locked position.
[0032] In an embodiment, the above described detent mechanism may comprise a collet and collet retention
surface from which the collet is disengagable to actuate the injection operation. The safety pin is disposed so as to
lock the collet in an engaged position with the collet retention surface when the safety pin is in the actuation locked
position and to allow disengagement when the safety pin is in the safety released position. An end of the collet is
deflectable to disengage from the collet retention surface.
[0033] Inanembodiment, the collet comprises detent teeth (e.g. at a rear end of the collet) that engage the retention
surface, thereby forming a latch, and the teeth are disengagable from the retention surface to actuate the injection
operation. The safety pin is operable to keep the detent teeth apart when in the actuation locked position to lock the
detent teeth in engagement with the retention surface, i.e. to lock the teeth against disengagement therefrom.
[0034] In an embodiment, the actuator comprises an outer housing of the injector that is axially moveable relative to
a front end of the injector to actuate the injection operation. The axial movement of the outer housing may be a
forward movement relative to the front end of the injector.
[0035] Inanembodiment, the relative movement of the outer housing is operable to disengage the detent mechanism.
[0036] In an embodiment, the relative movement of the outer housing is operable to deflect the at least one resilient
arm to disengage the holding arm from the holding surface.
[0037] In an embodiment, the injection operation of the injector is actuatable by pressing the front end of the
injector against an injection site when the safety pin is in the safety released position.
[0038] In an embodiment, the injector is an autoinjector.
[0039] The autoinjector is configured to automatically perform the injection operation upon actuation. The
mechanisms for implementing such an autoinjector are well known in the art. The safety pin of the present invention
is applicable to known autoinjectors making use of such a safety feature for locking the autoinjector against actuation
and which is configurable to undo the lock to ready the autoinjector for actuation. Thus, the present invention is
applicable at least to the autoinjectors known from US 2011/0125100, EP 2311510, US 5,295,965 and US 4,031,893
described above. Such autoinjectors are hereby incorporated by reference, and should be modified for conformity
with the present invention according to the teachings herein, namely to provide a non-removable safety pin that
moves from an actuation locked position to a safety released position as prescribed herein.
[0040] In an embodiment, the autoinjector comprises a cartridge containing a medicament, a needle, a plunger and
a driver for providing a drive force to move the needle from a retracted position relative to the front end to an
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extended position in which the needle extends beyond the front end and to drive the plunger to eject medicament
from the cartridge through the needle when the needle is in the extended position.
[0041] In an embodiment, the cartridge has a closed front end prior to actuation of the injector and an open rear for
receiving the plunger.
[0042] Inan embodiment, the cartridge and the needle are moveable in conjunction by the driving force.
[0043] In an embodiment, the cartridge is moveable by the driving force from a position spaced from a rear end of
the needle to a position in which the medicament in the cartridge is in fluid communication with the rear end of the
needle, and thereafter the needle and the cartridge are moveable by the driving force in conjunction to move the
needle from the retracted position to the extended position.
[0044] In an embodiment, the autoinjector comprises a needle cover that is moveable between a retracted position
to a needle covering position when the needle is in the extended position.
[0045] In an embodiment, the autoinjector is configured to automatically move the needle cover from the retracted
position to the needle covering position upon actuation of the autoinjector.
[0046] In an embodiment, the autoinjector comprises a first locking mechanism for locking the needle cover in the
retracted position and a second locking mechanism for locking the needle cover in the extended position, wherein the
injector is configured, upon actuation of the autoinjector, to unlock the first locking mechanism to allow the needle
cover to move to the extended position from the retracted position and to operate the second locking mechanism to
lock the needle cover in the extended position for preventing exposure of the needle after the injection operation and
after the autoinjector has been moved away from the injection site. Such locking mechanisms are known in the art,
such as from EP 23111510 and US 20110125100.
[0047] In an embodiment, the autoinjector comprises a needle cover spring for driving movement of the needle
cover from the retracted position to the extended position. When present, the needle cover spring is able to drive
movement of the needle cover when the first locking mechanism is unlocked.
[0048] In an embodiment, the front end comprises a plugged or sealed opening through which the needle extends
during the injection operation. The needle is configured to pierce the plug or seal during the injection operation.
[0049] In an embodiment, the injector comprises a driver held in a relatively high potential energy state and is
configured so that the potential energy is realised after actuation of the injection operation, e.g. after actuation of the
actuator, to drive the injection operation automatically.
[0050] In an embodiment, the injector comprises a medicament source and a needle, and the injection operation
comprises penetration of the needle at the injection site and injection of medicament from the medicament source.
[0051] In embodiments, the medicament source contains adrenalin for injection.
[0052] In embodiments, the injector is for treatment of anaphylaxis and contains medicament prescribed therefor.
[0053] In an embodiment, the driver comprises a spring configured to be held in a compressed state until actuation,
e.g. held in a compressed state until released by operation of the actuator.
[0054] In an embodiment, the injector comprises an outer housing for grasping by a user.
[0055] In embodiments comprising the outer housing and the needle cover, the needle cover is disposed at least
partly within the outer housing in the retracted and in the extended positions. In embodiments also comprising the
cartridge, there is provided a cartridge housing and the needle cover is disposed at least partly between the outer



10

15

20

25

30

35

WO 2017/009284 PCT/EP2016/066423

-
housing and the cartridge housing in both the retracted and the extended positions. In embodiments comprising the
first and second locking mechanisms, the first and/or the second locking mechanisms are disposed between the
cartridge housing and the outer housing.

[0056] In an embodiment, the pin is elongate and extends along the longitudinal axis of the injector.

[0057] In an embodiment, the pin extends along a central longitudinal axis of the injector.

[0058] In an embodiment, the safety pin is moveable along the longitudinal axis between the actuation locked
position and the safety released position.

[0059] Inanembodiment, the injector comprises a safety cap comprising the safety pin and a sleeve extending over a
rear end portion of the housing of the injector. The safety cap is non-removable by a user. Put another way, the safety
cap is engaged with the housing to prevent rearward movement thereof when the safety pin is in the safety released
position. This may be achieved by interfacing holding surfaces between the housing and the safety cap for preventing
movement of the safety cap in the rearward direction when the safety pin is in the safety released position.

[0060] In an embodiment, the safety cap is mounted to the housing via the sleeve.

[0061] In an embodiment, the injector comprises a structural guide and structure cooperating with the guide to
guide movement of the safety pin between the actuation locked position and the safety released position.

[0062] In an embodiment, the guide extends from a first position corresponding to the actuation locked position and
a second position corresponding to the safety released position.

[0063] In an embodiment, the guide and structure cooperating with the guide comprises a groove and a
cooperating projection for riding therein or a projecting thread and a cooperating groove.

[0064] In an embodiment, the groove or the thread extend helically or diagonally relative to the longitudinal axis.
[00685] In an embodiment, the groove and the cooperating projection are disposed between the outer surface of the
housing and the inner surface of the sleeve of the safety cap.

[0066] In an embodiment, the groove is defined in an outer surface of the housing and the projection is defined on
an inner surface of the sleeve of the safety cap.

[0067] In an embodiment, the safety cap comprises a rotatable part for rotation by a user and an axially moveable
part connected to the safety pin for moving the safety pin between the actuation locked and safety released
positions, wherein the thread and the cooperating groove are disposed between the rotatable part and the axially
moveable part.

[0068] In an embodiment, the groove is defined in an outer surface of the axially movable part and the thread is
defined on an inner surface of the rotatable part.

[0069] In an embodiment, the injector comprises a safety pin mover that is manually operable to move the safety
pin between the actuation locked position and the safety released position. That is, the safety pin mover is disposed
on the injector so as to be graspable to affect movement of the safety pin.

[0070] In an embodiment, the safety pin mover comprises a movable part, preferably a rotatable part, operable by a
user to move the safety pin between the actuation locked and safety released positions.

[0071] In an embodiment, the safety cap comprises a rear cover portion and the safety pin is disposed on a front
side of the rear cover portion, preferably disposed centrally with respect to the rear cover portion.

[0072] In an embodiment, the safety cap comprising the safety pin covers a rear end face of the housing.
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[0073] The safety cap is constructed so as to present a closed or solid rear surface at the rear end, e.g. one that
does not have a through opening or other open area on a central longitudinal axis of the injector. Put alternatively,
the safety cap has a closed or solid rear surface in an area longitudinally aligned with the safety pin when the safety
pin is in the safety released position.
[0074] In an embodiment, the safety pin mover comprises a rotatable part to affect axial movement of the safety pin
between the actuation locked and safety released positions.
[0075] In an embodiment, the rotatable part of the safety pin mover is manually graspable, e.g. is externally
positioned on the injector to allow manual grasping, to affect at least part of the rotational movement thereof.
[0076] In an embodiment, the injector comprises a helical or diagonal, relative to the longitudinal axis, thread for
transmitting rotational movement of the rotatable part of the safety pin mover to axial movement of the safety pin.
The thread may be implemented by way of a rib, a groove, a slot, or the like.
[0077] In an embodiment, the injector defines first and second stop positions corresponding respectively to the
actuation locked position of the safety pin and the safety released position of the safety pin. Movement of the
rotatable part of the safety pin mover is limited by the stop positions.
[0078] In an embodiment, the safety cap comprises a groove, a thread, a slot or other guide structure and
complementary structure for running along the groove, thread, slot or other guide structure between the first and
second stop positions.
[0079] Inanembodiment, the guide and complementary structure comprise a groove and a complementary projection
in the housing, which is comprised in the safety pin mover, and the safety pin mover or a groove and a complementary
thread in an axially translatable part of the safety pin mover and a rotatable part of the safety pin mover.
[0080] In an embodiment, the injector comprises a detent arrangement for holding the safety pin mover in at least
one of the first and second stop positions. The detent arrangement provides a force bump for holding the safety pin
mover in the stop position. For example, the detent arrangement may comprise a resilient protrusion and recess
arrangement, cooperating resilient protrusions, or other resilient snap cooperation arrangement. The detent
arrangement parts for the first position prevent accidental unlocking of actuation of the injector. The detent
arrangement parts for the second position provide a tactile indication to the user that the safety pin is in the safety
released position, as well as maintaining the safety pin mover in the second stop position corresponding to the safety
released position of the safety pin.
[0081] In an embodiment, a first part of the detent arrangement is disposed on a rotatable part of the safety pin
mover and a complementary interacting part is associated with a non-rotating part of the safety pin mover, such as
the housing of the injector or an axially translatable part of the safety pin mover.
[0082] In an embodiment, the safety pin mover comprises the guide and the complementary structure, which are
arranged in the sleeve of the safety cap and the housing of the injector and the safety cap itself is rotatable to provide
the rotatable part of the safety pin mover.
[0083] In an alternative embodiment, the safety pin mover comprises an axially movable, preferably translatable,
part and the safety pin mover comprises a rotatable part that cooperate so that rotation of the rotatable part causes
axial translation of the axially translatable part, to thereby axially translate the safety pin from the actuation locked
position to the safety released position. In this way, the safety pin can be moved out of the actuation locked position



10

15

20

25

30

35

WO 2017/009284 PCT/EP2016/066423

9
without itself being rotated. In this context, axial translation should be understood relative to the longitudinal axis of
the injector, e.g. a central longitudinal axis thereof. Translation is to be understood as axial movement of the safety
pin without rotation thereof.
[0084] In an embodiment, the safety cap comprises the safety pin mover.
[0085] Inan embodiment, the rotatable part is mounted for rotation without axial movement, i.e. pure rotation.
[0086] In an embodiment, the safety pin is fixed to the axially translatable part.
[0087] Inan embodiment, the safety cap comprises at least one axially extending guide that cooperates with the
axially translatable part to guide axial movement of the axially translatable part.
[0088] In an embodiment, the axially translatable part and the rotatable part may threadably cooperate to transform
rotation of the rotatable part to axial translation of the axially translatable part.
[0089] In an embodiment, the safety cap itself or the housing and the safety cap comprise a nut and thread
arrangement or other cooperating structure operable to transform rotational input from a user to axial movement of
the safety pin between the actuation locked and safety released positions.
[0090] In an embodiment, the injector comprises an indicator for indicating when the safety pin is in the safety
released position.
[0091] In an embodiment, the injector comprises an indicator for visually indicating when the safety pin is in the
actuation locked position
[0092] In an embodiment, the injector comprises an indicator for indicating when the safety pin is in the actuation
locked position and when the safety pin is in the safety released position in a visually differentiable way.
[0093] In an embodiment, the indicator comprises a moving portion fixedly associated with the movable or rotatable
part of the safety pin mover for aligning with or exposing a first stationary portion of the indicator when the safety pin
mover is in a position corresponding to the safety released position of the safety pin.
[0094] In an embodiment, the indicator comprises a second stationary portion visually differentiable from the first
stationary portion, wherein the moving portion is aligned with or exposes the second stationary portion when the
safety pin mover is in a first position corresponding to the actuation locked position. The first and second stationary
portions may comprise different indicia of any kind, such as different colors, different characters, etc..
[0095] In an embodiment, the moving portion comprises a cover that covers the first stationary portion when the
safety pin mover is in the actuation locked position
[0096] In an embodiment, the moving portion may comprise a window, a flag, a tab, a relatively colored area, an
identifiable shape, a character, etc..
[0097] In an embodiment, the safety pin mover comprises a ribbed gripping surface.
[0098] In an embodiment, the safety cap comprises a spring for biasing the safety pin from the actuation locked
position to the safety released position.
[0099] The injector may comprise a detent arrangement for holding the safety pin in the actuation locked position
against the bias of the spring. The detent arrangement may be releasable by manual input from a user. For
example, the detent arrangement may comprise a resilient protrusion and recess arrangement, cooperating resilient

protrusions, or other resilient snap cooperation arrangement
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[00100] In an embodiment, the spring is operable so as to move, e.g. automatically (that is, without further manual
operation), the safety pin to the safety released position once the detent arrangement has been released. Thus, the
spring is operable to complete movement from the actuation locked position to the safety released position without
further user applied force after the detent arrangement has been released.
[00101] In an embodiment, the spring is held in a contracted position by the detent arrangement and be expandable
to move the safety pin from the actuation locked position to the safety released position.
[00102] In an embodiment, the safety cap is operable to axially move the safety pin between the actuation locked
and safety released positions, wherein the safety cap covers the safety pin in the actuation locked and safety
released positions. Put another way, the safety cap remains axially stationary and is operable to axially move the
safety pin between the actuation locked and safety released positions within the safety cap. In an embodiment, the
safety cap hides axial movement of the safety pin. In this way, an axial profile of the injector remains unchanged by
axially moving the safety pin.
[00103] In embodiments whereby the safety pin moves axially, the safety pin is moveable from the actuation locked
position to the safety released position by translation, i.e. without rotation.

[00104] In various embodiments, the safety pin is rotatable between the actuation locked position coupled
to the housing and the safety released position coupled to the housing. The safety pin may not move axially
in rotating between the locked and released positions. Thus, the safety pin is associated with a rotatable part
as described above to allow an operative to grasp the rotatable part and cause rotation of the safety pin. The
safety pin may form part of a safety cap as described above, which may itself be rotatable to affect rotation of
the safety pin. The safety pin may include one or more blocking surfaces that lock against an actuator (e.g.
as described above) of the injection device and that move from locking against the actuator when rotated,
thereby providing the actuation locked and safety released positions. The safety pin may include, disposed
around a circumference of the safety pin, one or more blocking surfaces and one or more recesses
(recessed relative to the blocking surfaces), wherein the one or more blocking surfaces engage an actuator
of the injection device and the one or more recesses release the actuator, thereby providing the actuation
locked and safety released positions when the safety pin is rotated.

[00105] For example, the actuator may comprise at least one resilient arm that is deflectable to release
from a holding surface to actuate the injection operation with the injector, wherein the one or more blocking
surfaces of the safety pin are arranged to block deflection of the at least one resilient arm in the actuation
locked position and the one or more recesses is configured to free deflection of the at least one resilient arm
in the safety released position. The safety pin is rotatable to bring either the one or more holding surfaces
into alignment with the at least one resilient arm or to bring the one or more recesses into alignment with the
at least one resilient arm.

[00106] In another aspect of the present invention, a safety cap is provided. The safety cap comprises a sleeve for
receiving therein a rear end portion of a housing of an injector for mounting the safety cap to the injector, and a
safety pin for extending through an opening in the rear end of the housing of the injector to lock an actuator of the
injector, and a safety pin mover, wherein the safety pin mover comprises at least one of a thread and structure for
cooperating with the thread to transform rotational movement of a rotatable part of the safety pin mover to rearward
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axial movement of the safety pin for rearwardly moving the safety pin from an actuation locked position in locking
relation with the actuator and a safety released position in which the actuator is unlocked by the safety pin.
[00107] In an embodiment, the rotatable part of the safety pin mover is rotatable to affect axial translation of the
safety pin.
[00108] In an embodiment, the rotatable part of the safety pin mover is rotatably mounted relative to the sleeve.
[00109] In an embodiment, the safety pin is mounted for axial movement relative to the sleeve.
[00110] In an embodiment, the sleeve is adapted for resilient snap fit mounting to the housing of the injector. For
example, the sleeve may comprise one part of a resilient snap fit mechanism comprising a protrusion part and a
recess or opening part for receiving the protrusion part therein.
[00111] In an embodiment, the safety cap comprises an axially translatable part to which the safety pin is fixed and
which cooperate through the thread and thread cooperating structure with the rotatable part of the safety pin mover
such that rotation of the rotatable part of the safety pin mover causes translation of the safety pin.
[00112] In an embodiment, the safety cap comprises a visual indication part in fixed relation with the rotatable part of
the safety pin mover, wherein the visual indication part comprises a relatively coloured area, a flag, a tab, a window,
an icon or other visual indicia for indicating when the safety pin is in the safety released position.
[00113] In an embodiment, the safety cap comprises complementary visual indicator part including a moving part
that is in fixed relation with the rotatable part of the safety pin mover and first and second stationary parts that are
visually distinct, wherein the moving part aligns with the first stationary part when the safety pin is in the actuation
locked position and wherein the moving part aligns with the second stationary part when the safety pin is in the safety
released position.
[00114] In an embodiment, the safety pin and the sleeve are coaxially arranged.
[00115] In an embodiment, the safety cap comprises a closed rear cover portion at least in an area axially aligned
with a longitudinal axis of the safety pin.
[00116] In an embodiment, the rotatable part of the safety pin mover comprises ribs for enhancing a user’s grip
thereof.
[00117] In an embodiment, the rotatable part of the safety pin mover is externally accessible for being gripped and
rotated by a user.
[00118] In an embodiment, the rotatable part of the safety pin mover is rotatable between first and second stop
positions corresponding respectively to the safety pin being in the actuation locked position and the safety pin being
in the safety released position.
[00119] In an embodiment, the safety cap comprises at least one of first and second detent arrangements for
holding the first and second stop positions and requiring a force bump to release the detent arrangements.
[00120] In an embodiment, the safety cap comprises a spring for biasing the safety pin to the safety released
position relative to the sleeve.
[00121] In an embodiment, the pin and the sleeve define a loop shaped, e.g. annular, space therebetween into
which the rear end portion of the housing of the injector is able to be inserted to mount the safety cap to the injector.
[00122] In an embodiment, the thread comprises a rib arranged as a thread or a groove arranged as a thread.
[00123] In an embodiment, the thread extends helically or diagonally.
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[00124] In an embodiment, the cooperating structure comprises a groove for receiving the rib formed as a thread to
allow the rib to ride in the groove or a projection for riding in the groove formed as a thread.
[00125] The features of the safety cap disclosed above with respect to the injector aspect of the invention are
applicable to the safety cap aspect of the invention and vice versa.
Brief description of the figures

[00126] FIG. 1 shows an injection device that is in accordance with an embodiment of the present invention except
that the safety cap is removable, in axial cross section and simplified representation;

[00127] FIG. 2 shows the injection device according to FIG. 1, during the administration procedure of the medicine,
in axial cross section and simplified representation;

[00128] FIG. 3 shows the injection device according to FIG. 1 in a position of the needle protection element covering
the cannula, in axial cross section and a simplified representation;

[00129] FIG. 4 shows the injection device according to FIG. 3, but in a different cross sectional plane;

[00130] FIG. 5 shows the holding disc of the in plan view and in a simplified representation;

[00131] FIG. 6 shows the needle arrangement in the coupled position on the cartridge according to FIGS. 1t0 5,ina
simplified view;

[00132] FIG. 7 shows the needle arrangement according to FIG. 6 with a raised guiding element of the guide
element, in a simplified view.

[00133] FIG. 8 shows the needle arrangement in the coupled position on the cartridge according to FIGS. 1to 7
during the adjustment movement for administering the medicine in a position immediately prior to the cooperation of
the adjusting cam with the control curve, in axial cross section;

[00134] FIG. 9 shows a first premounted component group of the injection device in the region of the front support
housing part, in axial cross section;

[00135] FIG. 10 shows a second premounted component group of the injection device in the region of the rear
support housing part, in axial cross section.

[00136] Figures. 11 and 12 show an external view of an injector according to a first embodiment of the present
invention. The injector has a safety cap moveable (by rotation in this embodiment) to affect axial movement of a safety
pin from an actuation locked position as shown in figure 11 to a safety released position as shown in figure 12. One or
more safety indicators are provided that are revealed upon movement of the safety cap to a position corresponding to
the safety pin being in the safety released position. A rear end face of the safety cap provides a rear end face of the
injector and is closed, i.e. without an opening, in an area of a central longitudinal axis of the injector.

[00137] Figure 13 shows a rear end view of the rear end face of the safety cap, which shows a dimple as a result of
injection molding, but no opening. Further, the rear end face is undulated (e.g. wave-like) to make it clear that this is
not the injection or needle end of the injector.

[00138] Figures 14 and 15 show an external view of a rear end of the injector with the safety cap not in place. A
thread is formed in an outer housing of the injector (to which the safety cap is to be mounted). Figure 14 shows a
start or first position along the thread at which the safety cap is held by engaged stop surfaces, corresponding to the
actuation locked position. Figure 15 shows an end or second position along the thread at which the safety cap is
held by engaged stop surfaces, corresponding to the safety released position.
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[00139] Figure 16 shows a longitudinal cross-section of the safety cap revealing the inside thereof. In particular, the
safety cap has an internal safety pin for locking against holding arms of the injector described above (or some other
detent mechanism of another injector construction). There is shown a stop feature and protrusion, where the
protrusion rides in the thread described above and the stop feature forms a stop surface of the safety cap for defining
the start and stop positions.
[00140] Figure 17 shows the inside of the safety cap by viewing from the front side.
[00141] Figures 18(a) and 18(b) show an alternate construction in which the pin is separately formed and
mechanically attached to a body of the safety cap, rather than the body of the safety cap and safety pin being formed
as an integrally molded piece as shown in figures 16 and 17.
[00142] Figures 19(a), 19(b) and 19(c) show steps of operation of the safety cap and the injector in longitudinal
cross-section. The safety cap is moved from an actuation locked position (figure 19(a)) in which the holding arms of
the injector are blocked from inward deflection by the safety pin, thereby locking the injector against actuation. The
safety cap moves to a safety released position (figure 19(b)) in which the safety pin is moved out of a blocking
arrangement with the holding arms so that the injector is ready for actuation. In figure 19(c), the holding arms have
been deflected inward by movement of the trigger sleeve to actuate the injection operation.
[00143] Figures 20 and 21 show a second embodiment of a safety cap according to the present invention. The
safety cap is mounted to a rear end portion of the injector of figures 1 to 10. A longitudinal cross-section is provided
to show internal components whereby a safety pin is moved from an actuation locked position in figure 20 to a safety
released position in figure 21 without rotation of the safety pin and without axial movement of the safety cap.
[00144] Figure 22 shows a longitudinal cross-section of the safety cap on its own. The safety cap comprises a base,
a safety pin, a rotatable part for moving the safety cap, a base for mounting the safety cap to an injector and a cover
to provide a closed rear face for the injector.
[00145] Figures 23 to 25 show how an internal thread of the rotatable part and a groove of the safety cap cooperate
to translate the safety pin axially upon rotation of the rotatable part.
[00146] Figures 26 to 29 show various pieces of the safety cap including the rotatable part (figure 26), the safety cap
(figure 27), the cover (figure 28) and the base (figure 29).
[00147] Figures 30 to 32 show the safety cap at different stages of assembly.
[00148] Figures 33 and 34 show features allowing the safety cap to be mounted to an injector.
[00149] Figure 35 shows an alternative embodiment of a safety pin, which is rotatable between actuation locked and
safety released positions.
[00150] Figure 36 shows the safety pin of figure 35 included in a safety cap.
[00151] Figures 37 and 38 show the safety cap in relatively rotated positions corresponding to the actuation locked
and safety released positions of the safety pin of figure 35.

Detailed description of preferred embodiments

[00152] Infigures 1 to 10, an injection device (or injector) known from US 2011/0125100 is shown. This prior art
injection device is described in detail in the following to provide a full account in the present application of the
structure and workings of such an injection device. The safety cap 18 and safety pin 19 shown in these figures, and
described in the following, are not, however, according to an embodiment of the present invention since they are
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removable. This prior art arrangement of the cap 18 and safety pin 19 is included for the purpose of discussing
drawbacks in the removable kind of safety cap/safety pin to illustrate the contribution made by the non-removable
safety pin shown from figure 11 onwards and described in detail herein with respect thereto. This same modification
of the autoinjector of US 2011/0125100 to replace the known removable safety pin with a safety feature according to
figures 11 onwards (and described below) can be applied to other known autoinjectors where applicable to provide
an improved safety autoinjector having a non-removable safety pin that nonetheless is transitionable from an
actuation locked configuration for the autoinjector to a safety released configuration.
[00153] In FIGS. 1to 4 an injection device 1 (injector), in particular an autoinjector, is shown in simplified form in
different operating positions. Such autoinjectors are used for the automatic administration of a medicine
[00154] The injection device 1 is composed of a plurality of components and can comprise a support housing 2, a
storage container mounted therein such as a cartridge 3, a first releasable drive unit 4 (a driver), which is in active
connection with the cartridge 3, a safety device 5, a needle arrangement 6, a needle protection element 7 (needle
cover) and a second drive unit 8 assigned to the needle protection element 7 and thus in active connection therewith
and an activating sleeve 9 (the outer housing). The support housing 2 and the activating sleeve 9 can be considered
as comprised in a general housing of the injection device or injector 1.
[00155] The injection device 1 i.e. the support housing 2 comprises a distal (front) end 11 to be applied to the living
being such as a patient 10 and a proximal (rear) end 12 averted therefrom, whereby a longitudinal axis 13 extends
between the two ends 11, 12. Furthermore, in the description of the position front and rear is used and thereby the
front is allocated to the distal end 11 and rear to the proximal end 12. The holding container for a medicine 14 is
formed here by the cartridge 3, in which the medicine 14 or the active ingredient to be administered or injected is
already stored during the storage position and is ready to be administered. The cartridge 3 is thereby mounted in the
support housing 2 and surrounded by the latter. The cartridge 3 is a conventional packaging for medicine 14,
whereby the amount of medicine 14 held therein can be adjusted to the respective application. Furthermore, in a
known manner the first triggerable (actuatable) drive unit 4 (driver) is assigned to the cartridge 3 at the end facing the
proximal end 12 of the injection device 1 or is in active connection therewith.
[00156] The first drive unit4 comprises a first driving means 15 (spring), which is secured by the safety device 5
against release until the user actively actuates the injection device 1, in which the first drive unit 4 is released and
thus the injection device 1 is triggered (actuated). By means of the safety device 5 thus the first drive unit 4 is
secured in its position relative to the support housing 2 prior its activation for the injection procedure. The first drive
unit 4, in particular the driving means 15 and the holding arms 16 allocated to the driving means 15 are mounted
inside the support housing 2. The holding arms 16 engage in turn in a holding disc 17 (comprising a holding surface)
arranged in the region of the proximal end 12 of the injection device 1, whereby a detailed description thereof is given
in the following. The first drive unit 4, the support housing 2, the holding arms 16 and the holding disc 17 can be
considered comprised in a general actuator. The injection device 1 comprises a safety cap 18 to prevent the
unintentional triggering of the drive unit 4, whereby in its centre a safety pin 19 penetrating the holding disc 17 is
arranged. The safety pin 19 locks the holding arms 16 in the radial direction in a known manner with respect to the
longitudinal axis 13 and prevents release of the holding arms from the holding surface of the holding disc 17, thereby
placing the injection device 1 in an actuation locked state. Only after removal of the safety cap 18 together with the
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safety pin 19 are the holding arms 16 unlocked from the holding disc 17 to place the injection device 1 in an actuation
ready state or safety released state. Even in the actuation ready state, the holding arms 16 are held on the holding
surface of the holding disc 17, but are free to be deflected in radial direction of the longitudinal axis 13 for actuation of
the injection device 1.
[00157] In the region of the distal end 11 the needle arrangement 6 is arranged directly before the cartridge 3. The
needle arrangement 6 comprises in tumn a cannula 20 or a hollow needle with needle ends 21, 22 spaced apart from
one another in the direction of the longitudinal axis 13. The cannula is held in turn by a needle support 23 and is
mounted in the latter. Both needle ends 21, 22 project respectively on both sides of the needle support 23.
[00158] The needle support 23 is coupled in turn via a guiding element 24 to a cartridge end 25 facing the distal end
11 or is connected therewith. For further details see also the following FIGS. 6 and 7. The cartridge 3 in turn has at
the cartridge end 25 facing the distal end 11 a penetrable cartridge seal 26. The proximal needle end 22 facing the
cartridge seal 26 is arranged by means of the needle support 23 on the guiding element 24 such that in the storage
position of the injection device 1 the needle end 22 is arranged spaced apart from the cartridge seal 26. Thus firstly
access to the inner chamber of the cartridge 3 to the medicine 14 is prevented. Furthermore, in the storage position
of the injection device 1 both needle ends 21, 22 are arranged inside the support housing 2 and thus needle stick
injuries are prevented. Furthermore, as explained in more detail in the following, the entire needle arrangement 6 is
kept in a completely sterile state during the entire storage period prior to the specified use of administering the
medicine 14.
[00159] The needle protection element 7 (needle cover), which is in active connection with the second drive unit 8
(needle cover spring), can be shifted by means of the latter from a non-effective position into a position covering the
needle end 21, which projects after the injection procedure over the distal end 11 of the support housing 2. The
triggering of the second drive unit 8 and the displacement of the needle protection element 7 are also described in
detail in the following. The needle protection element 7 together with the second drive unit 8 is arranged in the region
of the exterior of the support housing 2 and is supported at least partly on the latter.
[00160] The support housing 2 is also surrounded over the most part of its longitudinal extension between the distal
end 11 and the proximal end 12 by the activating sleeve 9 (outer housing) described above and is mounted in the
latter. The support housing 2 and the activating sleeve 9 are comprised in a general housing. In this case only the
distal end 11 of the support housing 2 projects over the activating sleeve 9 in axial direction. Here the term “over the
most part” of its longitudinal extension is defined such that the activating sleeve 9 extends in relation to the length of
the support housing 2 over an longitudinal extension in a lower limit of at least 50% and an upper limit of up to 100%.
In this case advantageous values of the longitudinal extension are at least 50%, preferably at least 60%, in particular
atleast 70%, preferably at least 80%, preferably at least 90%, particularly preferably at least 95%. As almost the
entire support housing 2 is mounted by the activating sleeve 9 or arranged inside the latter the needle protection
element 7 is arranged with the second drive unit 8 interacting therewith, as viewed in axial section, radially between
the support housing 2 and the activating sleeve 9. In this way there ¢can be no influence on the second drive unit 8 for its
triggering or deactivation. The activating sleeve 9 can also be defined as a triggering (or actuating) sleeve. Furthermore,
the latter is used not only for the function of actuating or triggering the first drive unit 4 but also for the user to hold the
entire injection device 1 and keep holding it in the same way during the whole administration process.
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[00161] The support housing 2 comprises in turn a front and a rear support housing part 27, 28 (cartridge container),
whereby the front support housing part 27 faces the distal end 11 and thus the patient 10. The rear support housing
part 28 is arranged closer to the proximal end 12. The two support housing parts 27, 28 delimit and define
respectively a front and rear holding chamber 29, 30, and can be coupled together in a connecting section 31
arranged between the latter by a coupling device 32 in the direction of the longitudinal axis 13.
[00162] The coupling device 32 has on the two support housing parts 27, 28 cooperating locking elements, which
are designed such that the two support housing parts 27, 28 are locked.
[00163] In the region of the distal end 11 the support housing 2 or the front support housing part 27 has an opening
35 allowing the passage of the needle end 21 of the needle arrangement 6. In this opening 35 a penetrable sealing
stopper 36 is arranged in a position sealing the front holding chamber 25 relative to the outer environment.
[00164] The front holding chamber 29 has the needle arrangement 6 arranged therein. The connecting section 31
gripping over the rear support housing part 28 ends with a wall part 38 springing back to the longitudinal axis 13,
which is preferably arranged in a plane aligned perpendicular to the longitudinal axis 13. Said wall part 38 has a face
end 39 facing the rear support housing part 28, which is also arranged preferably in the plane aligned perpendicular
to the longitudinal axis 13. On the wall part 38 also on the side averted from the rear support housing part 28 the
second drive unit 8 is supported with a further driving means 40 (needle cover spring). The driving means 40 can in
turn be formed by a pretensioned compression spring or similar spring element.
[00165] Furthermore, on the backspringing face end wall 39 of the wall part 38, a shoulder 41 designed to be
wedge-shaped in axial cross section and continuous around the circumference can be arranged. The wedge-shaped
tapering is in this case aligned in the direction of the rear support housing part 28.
[00166] On the rear support housing part 28 at its end facing the front support housing part 27 a sealing element 43
designed to be continuous around the circumference is arranged or secured thereon. The sealing element 43 is
preferably arranged on a face end side of the rear support housing part 28 and secured there. The sealing element
43 designed to be circumferential bears both against the external surface of the cartridge 3 and an internal surface of
the front support housing part 27, in particular in the connecting section 31. This bearing preferably seals around the
entire circumference on both surfaces.
[00167] The front support housing part 27 comprises a casing 46 designed to be roughly cylindrical, which in the
region of the distal end 11 comprises the opening 35 described above, which is sealed by the sealing stopper 36.
The casing 46 is continuous and thus designed to seal up to the connecting section 31.
[00168] The sealing element 43 bears in a sealing manner against the face end wall 39 of the wall part 38 or the
shoulder 41 arranged thereon. To obtain a better peripheral seal, the wedge-shaped shoulder 41 described above is
provided, which pushes in axial direction into the sealing element 43 during its bearing thereon.
[00169] The front holding space 29 is completely sealed. Furthermore, the peripheral sealing element 43 can also be
used as a damping holder for the cartridge 3 with the medicine mounted in the support housing 2. In this way impact
and stress from the external activating sleeve 9 towards the cartridge 3 with the medicine 14 can be damped or
completely reduced and absorbed.
[00170] A further damping device 86 can be seen in FIG. 3. This is formed on the internal surface of the support
housing 2, in particular the front support housing part 27, as a flange projecting into the clear cross section or as a
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constriction of the casing 46. The arrangement is as viewed in axial direction in the region or section of the needle
support 23 or the guiding element 24. In a drop test the cartridge 3 or the needle support 23 and/or the guiding element
24 could thus be supported thereon and an unintentional further movement of the cartridge 3 in the direction of the distal
end 11 could be stopped. The damping device 86 thus forms a mechanical resistance against an axial movement.
[00171] The activating sleeve 9 is designed at its proximal end 12 such that the latter is used for mounting or
coupling the safety cap 18. For this a sleeve wall 47 of the largely cylindrical or tubular activating sleeve 9 in the
region of its proximal end 12 has a thinner wall and thus forms a mounting area on the outside of the sleeve wall 47.
A cap casing 49 grips over a mounting area on the side facing away from the longitudinal axis 13 and is thus
preferably designed to run flat relative to the exterior of the sleeve wall 47.
[00172] Furthermore, the activating sleeve 9 at its proximal end 12 in the region of the longitudinal axis 13 has at
least one wedge-shaped activating element 50. Said activating element 50 can be designed to be continuous over
the circumference and on the side facing the drive unit 4 has a conical surface 51 tapering to the side averted from
the drive unit 4. After removing the safety cap 18 with its safety pin 19 upon a relative displacement of the activating
sleeve 9 relative to the support housing 2 it is possible to displace the ends of the holding arms 16 on either side of
the conical surface 51 radially inwards—i.e. in the direction of the longitudinal axis 13, and in this way release the
holding disc 17 (figure 5). This release process with such injection devices 1 and is known to the skilled person in the
present technical field. A description and citation of various such release mechanisms to which the present invention
could be applied are provided in the background section above.
[00173] Infigure 1, the front holding chamber 29 and the cannula 20 coming later into connection or contact with the
patient 10 for the injection and the associated administration of the medicine 14 is in a completely sterilised state.
Furthermore, in the region of the proximal end 12 of the injection device 1 a detent device 52 is shown in a simplified
form, which causes a locking effect between the support housing 2, in particular the rear support housing part 28 and
the activating sleeve 9.
[00174] Thus the rear support housing part 28 has on its external surface and in the region of the proximal end 12 at
least two detent noses 53, 54 spaced apart from one another in the direction of the longitudinal axis 13, which
cooperate with a detent element 55 arranged on the activating sleeve 9 in two different longitudinal positions. The
detent element 55 formed on the activating sleeve 9 is preferably a component of the sleeve wall 47 and can for
example be connected to a resilient detent arm or formed by the latter. The first detent nose 53 is thus arranged
closer to the proximal end 12 than the other detent nose 54. The spacing of the two detent noses 53, 54 corresponds
preferably to the triggering movement of the activating sleeve 9 relative to the support housing 2, which is necessary
to release at least the first drive unit 4 and thus activate the injection procedure. The two detent noses 53, 54 define
the relative positions of the support housing 2 with respect to the activating sleeve 9 on the one hand in the storage
position and on the other hand in the injection position. Thus only a relative longitudinal displacement of the
activating sleeve 9 with respect to the support housing 2 is possible from the storage position to the injection position,
but a relative longitudinal adjustment in the opposite position is reliably prevented.
[00175] The actuation or triggering of the injection device 1 for the injection process from the storage position to the
injection position is performed in that the entire injection device 1 is held by the hand of a user on the activating
sleeve 9 (outer housing) and then the safety cap 18 is removed from the proximal end 12 of the activating sleeve 9.
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Thus the injection device 1 is activated for triggering (ready for actuation, but not yet actuated) and the following
injection process. Subsequently, the entire injection device 1 with its distal or front end 11 is positioned on the point
of the patient 10 where the medicine 14 is to be administered. In this way, the distal end of the needle protection
element 7 and if necessary the sealing stopper 36 arranged on the front support housing part 27 in the opening 35 is
supported thereon. By displacing the activating sleeve 9 in the direction of the distal end 11 and thus towards the
patient 10, by the support of the support housing 2 on the body part of the patient 10, there is a relative displacement
of the activating sleeve 9 in relation to the support housing 2. In this way, as already described above, the first drive
unit 4, in particular the locked holding arms 16, is displaced by the activating element 50 radially inwards and in this
way the locking with the holding disc 17 is released.
[00176] The relative axial displacement movement causes the resilient detent element 55 to disengage from the first
detent nose 53, slide over the second detent nose 54 and afterwards support itself on this second detent nose 54. In
this way the support housing 2 is held fixed in position relative to the activating sleeve 9. This locking is achieved in
both axial directions, whereby the first support is performed between the holding arms 16 and the activating element
50 and the second support between the second detent nose 54 and the detent element 55.
[00177] Furthermore, the activating sleeve 9 in the region of the distal end 11 and on its internal surface 56 has a
stop surface 57 (figure 3), which is preferably aligned perpendicular to the longitudinal axis 13. Said stop surface 57
can preferably be designed or arranged continuously over the inner circumference of the activating sleeve 9 and is
preferably formed by a cylindrical or tubular recess in the sleeve wall 47.
[00178] Also the needle protection element 7 is secured under pretensioning of the second drive unit 8 relative to
the support housing 2, in particular the front support housing part 27 in the storage position. This relative and
detachable securing can best be seen in FIGS. 1, 3 and 4 in the region of the distal end 11. The support housing 2 or
the front support housing part 27 has at its distal end 11 on its external surface a preferably continuous stop element
59. On the needle protection element 7 corresponding thereto at least one rocker-like lever element 60 is provided,
which in the direction of the longitudinal axis 13 comprises spaced apart lever ends 61, 62. The lever end 61 lying
closer to the distal end 11 is supported in the storage position of the injection device 1 on the previously described
stop element 59 of the front support housing part 27 of the support housing 2. The additional lever end 62 projects
into the recess of the activating sleeve 9 described above and in the direction of the stop surface 57. Depending on
the selected spacing between the lever end 63 and the stop surface 57 the triggering time described in more detail
below for the needle protection element 7 or the second drive unit 8 cooperating therewith can be varied. The second
drive unit 8 with its resilient driving means 40 is supported in the region of its end section facing the proximal end 12
on the backspringing wall part 38. Furthermore, the second drive unit 8, in particular the driving means 40, is
supported by its end section facing the distal end 11 on a face side of the needle protection element 7 facing the
proximal end 12. In this way the driving means 40 of the second drive unit 8 is arranged on the one hand, as viewed
in radial direction, between the support housing 2 and the activating sleeve 9 and on the other hand, as viewed in
axial direction, on the backspringing wall part 38 of the support housing 2 and the face side of the needle protection
element 7. By means of the support on the face side of the needle protection element 7 the driving means 40 of the
second drive unit 8, as viewed in axial direction, is arranged behind the needle protection element 7 and thus on the
side facing the proximal end 12 or the end section formed there. In this way on the needle protection element 7 it
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generates a pressing force directed towards the distal end 11. This pressing force is transferred from the needle
protection element 7 via the lever element 60 arranged or formed thereon to the stop element 59 arranged on the
support housing 2 and is thus supported there.
[00179] As already described above, the entire needle arrangement 6, in particular the cannula 20 is arranged with
its needle end 22 facing the cartridge seal 26 spaced apart from the latter in the storage position. Furthermore, the
needle support 23 is held axially displaceably in the guiding element 24 or mounted therein, whereby in the storage
position the needle support 23 is secured by at least one detachable holding element 63 relative to the guiding
element 24. This can best be seen from the view of FIG.6.
[00180] As can be seen better from FIG. 1 an adjusting cam 64 is allocated to the holding element 63 of the needle
support 23 or arranged thereon, which adjusting cam projects over the needle support 23 on the side averted from
the longitudinal axis 13. The front support housing part 27 of the support housing 2 in this section has an internal
clear dimension or a cross section which is designed to be approximately cylindrical and thereby the adjusting cam
64 is arranged immediately adjacent thereto until bearing lightly against an inner wall 65 of the sleeve-like support
housing part 27. If now by means of the first drive unit 4 the cartridge 3 together with needle arrangement 6 is moved
in the direction of the distal end 11, firstly the needle end 21 facing the distal end 11 sticks through the sealing
stopper 36 arranged in the opening 35 of the front support housing part 27 and then enters directly into the surface
section of the patient 10 provided for the administration.
[00181] The activated and inserted position of the cannula 20 into the patient 10 can best be seen from FIG. 4. In
this case the cartridge 3 together with the needle arrangement 6 has been shifted in the direction of the distal end 11.
Furthermore, in the region of the distal end 11 on the internal wall 65 of the front support housing part 27 a control
cam 66 projecting in the direction of the longitudinal axis 13 is formed, which for example is formed by a narrowing of
the wall part forming the front support housing part 27. Likewise the formation of a rib or web on the internal wall 65
would be possible. The control cam 66, which is offset in the direction of the longitudinal axis 13, with the associated
reduction or narrowing in the cross section, comes into engagement with the adjusting cam 64 during the
displacement movement of the needle arrangement 6, and is shifted together with the holding element 63 radially
inwards in the direction of the longitudinal axis 13. By means of this displacement the holding element 63 is
disconnected from the guiding element 24. Because of this release and the mechanical bearing of the needle support
23 on the sealing stopper 36 arranged at the distal end 11, there is a further relative displacement between the
needle support 23 and the guiding element 24. By means of this relative displacement the needle end 22 facing the
proximal end 12 penetrates the cartridge seal 26, whereby a flow connection is now created between the inner
chamber of the cartridge 3 via the cannula 20 to the insertion point into the patient 10. By means of the mechanical
stop of the needle support 23 against the sealing stopper 36 and the completion of the relative displacement between
the needle support 23 and the guiding element 24, also the cartridge 3 is secured fixed to the support housing 2. The
sealing stopper 36 is thus designed at the end facing the needle support 23 or the guiding element 24, such that the
latter also performs a damping function for completing the adjusting movement and cartridge 3 mostly made of glass
does not get broken by the sudden displacement movement and the associated impact at the distal end 11.
Therefore, a preferably circumferential flange projects from the opening 35 in the direction of the front holding
chamber 29, which thereby comes into contact with the needle arrangement 6.
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[00182] By means of the further pressure effect or force loading of the drive unit 4 in the direction of the distal end 11
a cartridge stopper 68 arranged on a piston rod 67 is pushed into the inner chamber of the cartridge 3 and thus
injects the medicine 14 via the cannula 20 injected at this time into the patient 10.
[00183] During the relative displacement of the activating sleeve 9 relative to the support housing 2 and the
associated triggering of the first drive unit 4 the second lever end 62 of the lever element 60 (first locking mechanism)
facing the proximal end 12 comes into contact with the stop surface 57 formed on the internal surface 56 of the
activating sleeve 9. In this way the lever end 62 facing the proximal end 12 is pivoted radially in the direction of the
longitudinal axis 13. Then the rocker-like mounting of the lever element 60 causes the first lever end 61 of the lever
element 60 facing the distal end 11 to disengage from the stop element 59 by a radial pivoting to the side averted
from the longitudinal axis 13. Thus the support of the needle protection element 7 on the support housing 2, in
particular the front support housing part 27, is released, and simultaneously the second drive unit 8 is activated. In
this way, after the completion of the injection procedure and the removal of the injection device 1 from the patient 10
immediately the needle protection element 7 with the drive unit 8 cooperating therewith is shifted from its non-
effective position (retracted) into the position (extended) covering the needle end projecting after the injection
procedure over the distal end of the support housing 2. It is advantageous, if with the axial displacement of the
activating sleeve 9 relative to the support housing 2 the release of both the first and second drive units 4, 8 is
performed simultaneously.
[00184] FIG. 3 shows the protected position of the cannula 20 after the injection procedure and the removal from the
injection site on the patient inside the needle protection element 7.
[00185] In order to prevent the unintentional restoring of the needle protection element 7 from the protecting and
covering position to a new release position of the needle end 21, the needle protection element 7 also has at its
proximal end 12 at least one elastically deformable safety element 69 (second locking mechanism), which can be
designed as an elastically deformable lever. The needle protection element 7 is shifted during its relative
displacement relative to the support housing 2 into the position covering the needle arrangement 6 by the drive unit
8. The restoring of the needle protection element 7 in the direction of the proximal end 12 is prevented by the support
of the safety element 69 on the stop surface 57 formed on the internal surface 56 of the activating sleeve 9. In this
case the needle protection element 7 is displaced by means of the second drive unit 8 via a predefined displacement
movement up to a mechanical stop. The safety element 69 thus projects in this case into the free space in front of the
stop surface 57. Furthermore, the safety element 69 can be arranged at a specific distance in front of the stop
surface 57 or also immediately adjacent thereto. The locking position of the safety element 69 is additionally
supported or secured in the position of the needle protection element 7 covering the needle arrangement 6 by an
adjusting element 70 arranged on the support housing 2. The adjusting element 70 can be designed as a
circumferential web-like shoulder on the support housing 2 or the front support housing part 27, whereby the
adjusting element 70 during the relative displacement of the needle protection element 7 pushes or moves the safety
element 69 radially to the side averted from the longitudinal axis 13 relative to the support housing 2. By means of
this mechanical locking of the safety element 69 onto the stop surface 57 and the radial pretensioning by the
adjusting element 70 a secured covering of the cannula 20 by the needle protection element 7 is ensured.
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[00186] The axial adjustment movement of the needle protection element 7 relative to the support housing 2 can be
ended by a positive stop between a detent element 71 arranged on the proximal end 12 and the adjusting element 70
arranged on the support housing 2 in the direction of the distal end 11. In this way the needle protection element 7 is
adjusted by a predefined adjustment movement in the direction of the distal end 11, whereby in this position the
cannula 20 of the needle arrangement 6 is completely covered. This can best be taken from FIG. 6.
[00187] Furthermore, it can also be taken from FIG. 3 that the needle support 23 on its side facing the cartridge seal
26 comprises a sealing shoulder 85 which completely surrounds the cannula 20 at a predeterminable radial distance
and projects in axial direction. This shoulder is designed, as viewed in axial cross section, to taper wedge-like in the
direction of the cartridge seal 26. On penetrating the cartridge seal 26 with the cannula 20 there may be leakages in
the immediate penetration area between the cannula 20 and the cartridge seal 26. The seal is then produced by the
sealing shoulder 85 in cooperation with the elastically deformable cartridge seal 26, as the sealing shoulder 85
penetrates into the material and also pushes the latter against cannula 20.
[00188] FIG. 5 shows the holding disc 17 of the safety device 5 in a plan view and in a simplified representation.
Thus the holding disc 17 in its centre has a preferably round opening 72 as well as recesses 73 adjoining the latter
and extending radially outwards. Independently of this it would also be possible to make the cross section of the
throughput 72 polygonal, in particular quadratic, as indicated by dashed lines. The number of recesses 73 thus
corresponds to the number of holding arms 16 of the first drive unit 4 to be secured in the storage position. In the
present exemplary embodiment four holding arms 16 are provided evenly distributed over the circumference,
whereby for better positioning, guiding and mounting of the holding arms 16 in the holding disc 17 recesses 73 are
provided. Furthermore, the holding disc 17 on its external circumference has additional segment-like shoulders 74.
Said shoulders 74 are used for connecting the holding disc 17 to the rear support housing part 28 of the support
housing 2. This can be for example in the form of a snap or detent connection.
[00189] The administration of the medicine 14 supplied in the cartridge 3 can be performed in the following manner.
The two drive units 4, 8 are held secured in their pretensioned position inside the injection device 1, whereby the
front holding chamber 29 together with the entire needle arrangement 6 is in a sterile state. If the injection is now to
be administered, firstly by removing the safety device 5, i.e. the safety cap 18 together with the safety pin 19, the first
drive unit 4 is released from an actuation locked state to an actuation ready state. The user holds the entire injection
device 1 on the activating sleeve 9 and places the latter with its distal end 11 on the body part of the patient 10 to
receive the medicine 14. In this way the support of the support housing 2 together with the needle protection element
7 arranged thereon on the surface of the patient 10 is achieved.
[00190] By means of the axial adjustment movement of the activating sleeve 9 in the direction of the distal end 11,
the first drive unit 4 is triggered or activated, whereby the cartridge 3 together with the needle arrangement 6 is
adjusted automatically in the direction of the distal end 11. During this axial adjustment movement additionally the
needle support 23 together with the cannula 20 is released from the locked first position on the guiding element 24
and the needle end 22 is penetrated through the cartridge seal 26. Prior to this penetration the needle end 21 facing
the distal end 11 has already been pushed into the patient 10, whereby the flow connection between the needle end
22 averted therefrom with the internal chamber of the cartridge 3 is performed immediately afterwards. Immediately
afterwards or also simultaneously with the axial displacement of the activating sleeve 9 also the second drive unit 8 is
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triggered for the movement of the needle protection element 7. By means of the first drive unit 4 the medicine 14 is
the administered to the patient 10. After completing the administration the entire injection device 1 is removed from
the patient 10. By means of the already activated or triggered second drive unit 8 during the removal of the injection
device 1 from the patient 10 the needle protection element 7 is adjusted until the cannula 20 is mounted completely
therein or the detent part 71 of the needle protection element 7 comes to bear against the adjusting element 70. At
the same time as the complete axial displacement of the needle protection element 7 into the covering position the
latter is hindered by means of the safety element 69 by supporting on the stop surface 57 against a repeat restoring
into a release position of the needle end 21.
[00191] In FIGS. 6 and 7, the needle support 23 and the cannula 20 mounted and held therein is mounted jointly in
the guiding element in axial direction displaceable lengthways relative to said guiding element 24. FIG. 6 also shows
the support of the holding element 63 on the guiding element 24. On the holding element 63 the previously described
adjusting cam 64 is arranged, which on the axial displacement of the cartridge 3 together with the guiding element 24
and the needle support 23 releases the lock and thus the injection process of the needle end 22 into the cartridge
seal 26 is performed.
[00192] The guiding element 24 is formed in this embodiment shown here from two guiding elements 87, 88, which
can be joined together like half-shells to form the tubular guiding element 24.
[00193] By means of the raised position shown in FIG. 7 of the guiding part 87 lying at the top here the spaced apart
position of the needle end 22 from the cartridge seal 26 can easily be seen. Furthermore, the needle support 23
preferably has diametrically opposite guiding shoulders 89, which engage into a guiding slot 90 in the guiding part 87
and/or 88.
[00194] In the mounted position shown in FIG. 6 of the guiding element 24 the needle support 23 is held fixed in
both axial directions relative to the guiding element 24. The guiding shoulder(s) 89 delimit in cooperation with the
guiding slot 90 the adjustment movement of the needle support 23 in the direction of the distal end 11. The holding
element(s) 63 however prevent an axial displacement of the needle support 23 in the direction of the proximal end 12
up to its release by the interaction of the adjusting cam 64 with the control cam 66 of the support housing 2. The
relative axial displacement movement of the needle support 23 in the direction of the proximal end 12 and the thus
associated penetration of the needle end 22 through the cartridge seal 26 can be delimited by the selected
longitudinal extension of the guiding slot 90.
[00195] The two guiding elements 87, 88, designed here as half-shell parts, are prevented from falling out in the
assembled state by the bearing thereof against the internal surface of the support housing 2 in particular the front
support housing part 27. In this way a simple assembly is achieved with a good connection. Furthermore, a mutual
locking of the two guiding parts 87, 88 is possible by an offset arrangement of pins and pin mounts.
[00196] This axial guiding has the advantage that also an axial injection movement of the cannula 20 relative to the
longitudinal axis 13 is performed into the tissue of the patient 10 or user.
[00197] FIG. 8 shows the already described in detail interaction of the control cam 66 of the support housing 2, in
the present exemplary embodiment of the front support hosing part 27, with the adjusting cam 64 arranged on the
holding element 63 in an enlarged view.
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[00198] This results in the radial displacement and the associated release of the locking between the holding
element 63 and the guiding element 24. Depending on the position of the control cam 66, as viewed in axial direction,
also the release for the injection movement of the needle end 22 into the cartridge seal 26 can be determined. The
earlier the release takes place the sooner the cartridge 20 is in flow connection with the inner chamber of the
cartridge 3 containing the medicine 14.
[00199] Referring to figures 9 and 10, the individual components forming the injection device 1 are designed such
that the latter can be assembled or preassembled into component groups or units 91, 92. In a subsequent additional
assembly stage then the two component units 91, 92 are joined together with the remaining components, as shown
inFIG. 1.
[00200] Thus a first component 91 in the region of the distal end 11 of the injection device 1 comprises the front
support housing part 27, the sealing stopper 36 and the needle protection element 7 adjustable with the second drive
unit 8. The needle protection element 7 is supported and locked in turn by the previously described lever element 60
on the stop element 59 of the front support housing part 27. The second drive unit 8, which is formed here by a spiral
compression spring, is supported on the one hand on the step-like connecting section 31 of the front support housing
part 27 and on the other hand on a face side of the needle protection element 7 facing the proximal end 12. By
means of the pretensioned drive unit 8 according to the already described release of the lever element 60 the axial
adjustment of the needle protection element 7 can be performed into the position covering the needle or the cartridge
20.
[00201] The second component 92 in the region of the proximal end 12 of the injection device 1 comprises in turn
the rear support housing part 28, the first drive unit 4 mounted therein, the cartridge 3 with its cartridge stopper 26,
the needle arrangement 6, the sealing element 43, the piston rod 67 with the cartridge stopper 68 and the holding
arms 16, which can be held in position by means of the holding disc 17. In order to prevent the unintentional release
of the first drive unit 4 by means of the disengagement of the holding arms 16 with the holding disc 17, it is shown a
simplified manner in FIG. 10, that the holding arms 16 are held by a safety element 93 arranged in the region of the
longitudinal axis 13 radially on the side facing away from the longitudinal axis 13. The safety element 93 is preferably
designed to be cylindrical and is left so long on the component 92 until the final assembly with the component 91 and
the activating sleeve 11 and the safety device 5 is performed.
[00202] In this way a high degree of prefabrication is achieved, whereby according to the desired medicine also the
cartridge 3 can be connected to the needle arrangement 6 arranged thereon via the cartridge stopper 68 to the piston
rod 67. The assembly of the cartridge 3 on the piston rod 67 can be performed as a function of the storage ability of
the medicine 14.
[00203] In this way a simple method for assembling the injection device 1 can be created, in which firstly the
previously described components 91, 92 are assembled together with all their individual parts and thus form a semi-
finished product or intermediate product. In this way also there can be an external manufacture of the individual
components and for example the preassembled components 91, 92 can be produced and assembled by different
manufacturers. If during the assembly the first component 91 is joined to the second component 92 in the region of
the connecting section 31 according to the position shown in FIG. 1, then said component group consisting of the two
components 91, 92 is inserted into the activating sleeve 9. Prior to this or also after this then the preferably safety
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element 93 in the region of the holding arms 16 is removed and replaced by the cap-like safety device 5 with the
safety pin 19. After this sterilisation can be performed in the inner chamber of the support housing 2, in particular in
the region of the needle arrangement 6.
[00204] As already shown in FIG. 8, the piston rod 67 comprises a radial depression 94, which in the premounted
position of the piston rod 67 on the cartridge 3 comes to bear or is arranged on the end of the cartridge 3 facing the
proximal end 12. This reduction of the outer dimension, in particular the diameter of the piston rod 67 is performed in
order over the entire storage period of the injection device with a possible pivoting of the cartridge 3 relative to the
piston rod 67 to prevent damage to the cartridge 3 made mostly or preferably of glass at its proximal end. Thus the
piston rod 67 is connected to the cartridge stopper 68. This can be performed preferably by a threaded arrangement.
In the immediate bearing area of the piston rod 67 on the cartridge stopper the latter comprises a preferably flange-
like shoulder 95. Said shoulder 95 is used for the mutual axial securing between the piston rod 67 and the cartridge
stopper 68. The free position designed as a depression 94 of the piston rod 67 thus protects against damage during
transport or in the case of unintentionally dropping the entire injection device 1. A further damping support of the
cartridge 3 can be performed by the sealing element 43 on the rear support housing par 28, as already described
above.
[00205] In the above, with reference to figures 1 to 10, there has been provided a full description of one known kind
of autoinjector to which the present invention could be applied. As has been explained, the prior art relied upon a a
removable safety cap 18 comprising a safety pin 19. The safety pin is shown in an actuation locked state in figure 1
in which the injection device 1 is unable to be actuated, which is to state that the injection device 1 is locked against
actuation. Thus, the user would not be able to axially displace the actuation sleeve 9 to actuate the injection device
1. Removal of the safety cap 18 would place the injection device in a safety released position in which the injection
device 1 is ready or free for actuation. The actuation sleeve 9 may now be displaced to actuate the autoinjection
process.
[00206] Removal of the safety cap 18 has, however, exposed a proximal or rear visage of the injector 1 as shown in
figure 5. The proximal opening 72 in the holding disc 17 has been revealed, which could, for the reasons explained
above, lead to confusion as to which end of the injection device 1 is the injection or needle end.
[00207] Figures 11 to 19 show a first embodiment of an injector 100 having a non-removable safety cap 102. That
is, the safety cap 102 is configurable so that a safety pin 116 thereof is movable to the safety released position by non-
removable operation of the safety cap 102. The injector 100 may be an injection device as described above with
reference to figures 1 to 10 or an autoinjector as described in EP2311510, US 4,031,893, or US 5,295,965 or the like.
[00208] In figures 11 to 13, there is shown an injector 100 having a safety cap 102. The safety cap 102 comprises a
proximal or rear face 106 providing a rear cover portion and a sleeve formed body 114 providing a sleeve for
mounting the safety cap 102 to an outer housing 104 of the injector 100. The outer housing 104 is comprised in a
general housing of the injector 100. The proximal face 106 is mounted to a proximal or rear end of the outer housing
104 of the injector 100 so as to cover the proximal region of the outer housing 104. That is, the sleeve formed body
114 receives a proximal end region of the outer housing 104.
[00209] The proximal face 106 of the safety cap 102 thus forms the proximal face of the injector 100 as seen by the
user. The proximal end face of the outer housing 104 is hidden by the safety cap 102.
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[00210] The safety cap 102 includes a grip enhancing band 122 formed by longitudinally oriented ribs in this
embodiment. This facilitates gripping by a user to rotate the safety cap 102. The rear or proximal face 106 is solid or
closed in the most part. In particular, the rear or proximal face 106 does not comprise a through opening located at a
centre thereof, i.e. at a location of a central longitudinal axis of the injector 100. This reduces likelihood of confusion
as to which end of the injector 1 is the needle end (the end through which the needle protrudes during an injection
operation). The proximal face 106 is unevenly formed by way of a wave shape forming a middle concavity between
medial wave peaks, which further makes it clear that this is not the needle end of the injector 1.
[00211] The safety cap 102 is moveably mounted to the outer housing 104 so as to move along the outer housing
104 between a more distally disposed position as shown in figure 11 to a more proximally disposed position 102 as
shown in figure 12. Thus, in this embodiment, the safety cap itself constitutes a rotatable part of the safety pin mover
moveable between first and second positions corresponding to a safety pin 116 thereof (figure 17) being respectively
in actuation locked and safety released positions. The safety cap 102 is rotatable by a user, which causes the safety
cap 102 and its associated safety pin 116 to move proximally. This proximal movement is able to unlock a detent
mechanism (discussed further below) so that the injector is ready for actuation. Prior to unlocking the detent
mechanism, the injector 100 is locked against actuation.
[00212] The safety cap 102 is arranged to reveal one or more indicators 110, 118 upon moving from the more
distally disposed position to the more proximally disposed position. That is, the safety cap 102 comprises a window
120 (plural windows in the shown embodiment), located on the sleeve body 114, that axially and rotationally move
when the safety cap 102 moves between the positions to align with the indicator 118. Additionally or alternatively, a
band 110 on the outer housing 104 is covered by the sleeve body 114 when the safety cap 102 is in the more distal
position of figure 11 and is exposed when the safety cap 102 is in the more proximal position. The band 110 is
visually distinct from neighbouring regions of the outer housing 104. Further, the window 120 reveals one colour in
the safety cap position of figure 11 and a different colour in the safety cap position of figure 12. Other visual
differentiators could be provided apart from colour, such as an icon, text, signs, etc. For example, an unlock icon
could be used to indicate the safety released position of the safety pin 116 of the safety cap 102 in figure 12.
[00213] In use, the safety cap 102 is rotated by a user to move the safety pin 116 of the safety cap 102 from an
actuation locked position as shown in figure 11, and in which the injector 100 is locked against actuation, to a safety
released position as shown in figure 12, in which the injector 100 is able to be actuated. The safety cap 102 is
merely moved along the outer housing 104, it is not removed therefrom so that a solid central region of the proximal
face 106 of the safety cap 102 is always presented to the user. In fact, the safety cap 102 is engaged with the outer
housing 104 in such a way (described further below) to prevent removal of the safety cap 102 from the outer housing
104 by a user. Thereafter, a needle or front end (112, which corresponds to a part of the needle cover exposed by
the outer housing 104) is pressed against an injection site with the outer housing 104 grasped by the user. Pressure
applied by the user will cause the outer housing 104 (or trigger sleeve as described above) to shift distally relative to
internal components of the injector to actuate the injection operation (affecting an injection sequence in which a
needle is extended, medicament is dispensed, and a needle cover is deployed and locked as described above). The
safety cap 102 will reveal a different visual indicator 108, 118 in the more distal position of the safety cap 102 of
figure 11, which corresponds to the actuation locked position of the safety pin 116 of figure 17, as compared to the
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visual indicator 108, 118 in the more proximal position of the safety cap 102 of figure 12, which corresponds to the
safety released position of the safety pin 116.
[00214] Referring to figures 14 to 17, nut and thread structure for the safety cap 102 is shown in detail. The safety
cap 102 includes a protrusion 136 disposed to ride in a first helical groove 124 (which forms a thread that extends
helically only part way around a circumference or periphery of the outer housing 104). The first helical groove 124 is
formed in an outer surface of the outer housing 104. The protrusion 136 is located on an interal surface of the
sleeve body 114 of the safety cap 102. The protrusion 136 rides or slides in the first helical groove 124 such that
when a user turns the safety cap 102 about a longitudinal axis of the injector 100, the safety cap 102 moves axially to
move the safety pin 116 between the actuation locked position of figure 11 and the safety released position of figure
12. In the present embodiment, safety cap 102 itself forms a rotatable part of a safety pin mover, and the helical
groove 124 (which can also be described as a guide or thread) and the cooperating protrusion (cooperating
structure) are also comprised in the safety pin mover).
[00215] The safety cap 102 comprises a stop surface 138 disposed adjacent the protrusion 136 on an internal
surface of the sleeve body 114. The stop surface 138 protrudes from the internal surface of the sleeve body 114, but
to a lesser extent than the protrusion 136. The outer housing 104 has a second, less deep helical groove 126 along
which the stop surface 138 rides or slides. The second helical groove 126 starts with a first ridge 128 acting as a
cooperating stop surface and ends with a second ridge 130. The stop surface 138 cooperates with the ridges 128,
130 to define start and end stop positions (or first and second stop positions) for movement of the safety cap 102
(which is itself the rotatable part of the safety pin mover in the present embodiment), specifically the protrusion 136
thereof, along the helical groove 124. The stop surface 138 is angled and the ridges 128,130 are angled, but a user
noticeable force bump is required in order to move stop surface 128 past the respective ridges 128, 130. The
cooperation of the stop surface 138 and the first and second ridges 128, 130 is such that the safety cap 102 does not
move out of the start or end position unless forced to do so by a user turning the safety cap 102. The helical groove
124 becomes more circumferential in direction of extension at each end thereof (e.g. purely circumferentially
extending) corresponding to the start and end positions.
[00216] The safety cap 102 comprises an installation channel 134 that extends axially. The safety cap 102,
particularly the protrusion 136 thereof, is slid along the installation channel 134 during mounting of the safety cap
102. The installation channel 134 extends to the first helical groove 124. The installation channel 134 and the first
helical groove 124 have a step 140 at their interface. The step 140 serves to prevent dismounting of the safety cap
102 from the outer housing 104. Specifically, the protrusion 136 moves distally along the installation channel 134 and
passes over the step 140 to mount the safety cap 102 to the outer housing 104. The reverse axial movement to
dismount the safety cap 102 is not possible because of a blocking interaction of the step 140 and the protrusion 136.
The step 140 runs the length of the first helical groove 124 to form a holding surface that interfaces with the
protrusion 136 forming a cooperating holding surfaces, which together prevent removal of the safety cap 102.
Alternatively put, and referring to figures 15 and 16, the protrusion 136 further forms a rearwardly facing surface of
the safety cap 102 that interfaces with a forwardly facing surface of the first helical groove 124, thereby forming
interfacing holding surfaces to prevent removal of the safety cap 102 from the outer housing 104 when the safety pin
116 is in the safety released position.
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[00217] Referring to figure 16, the safety cap 102 has a centrally disposed (i.e. aligned with a central longitudinal
axis of the injector 1) safety pin 116 depending from an internal surface of a rear end face or rear cover portion 106
of the safety cap 102. The safety pin 116 has a radially enlarged, axially extending region 142 and a radially thinned,
axially extending region 144. The radially enlarged region 142 is rearwardly disposed to the radially thinned region
144. The safety pin 116 is to extend into a rear opening 132 in a rear end of the outer housing 104. The safety pin
116 extends through the rear opening 132 and into the opening 72 through the holding disc 17 shown in figure 5 of
the present application. Referring to figure 1 of the present application, the safety pin 116 extends into an inner
radial space between the holding arms 16. The holding arms 16 (or resilient arms) and the holding disc 17 form a
detent mechanism that is disengageable to actuate an injection operation. When in the actuation locked position
thereof as shown in figure 11, the enlarged region 142 prevents inward deflection of proximal ends of the holding
arms 16 by blocking such, thereby preventing that the holding arms 16 could be disengaged from the holding disc 17
and thus preventing actuation of the injector 1. When the safety cap 102 is moved to a position corresponding to the
safety released position of the safety pin 116 as shown in figure 12 by a user tumning the safety cap 102 to move it
proximally, the enlarged region 142 moves out from being between the holding arms 16 to free the holding arms 16
to be deflected inwardly to actuate the injector 1 by the holding arms 16 disengaging the disc 17. Although the
thinned region 144 of the safety pin 116 remains radially and axially between the holding arms 16 (and extending
through the opening 72 in the holding disc), the thinned region 144 does not block inward deflection of the holding
arms 16.
[00218] The thinned region 144 of the safety pin 116 serves a guiding function for ensuring axial alignment of the
safety pin 116 with the opening 132 in the outer housing 104 and also the opening 72 in the holding disc 17. It also
serves an important function during manufacturing as can be understood from figure 10. In figure 10, component 92
is supplied with a safety element 93 preventing inward deflection of the holding arms 16 to prevent accidental
actuation during assembly. When the safety cap 102 is assembled to the injector 1, the safety pin 116 moves the
safety element 93 distally into a not active position (see figure 19) and is replaced by the safety pin 116 in its function
of locking actuation. The thinned region 144 provides a distal extension of the safety pin 116 to allow this function to
be achieved. If the safety pin 116 was instead formed so as to be enlarged along its whole axial extent, an
inconvenient, for the user, amount of axial movement (and thus turning) of the safety cap 102 would be required to
place the safety cap 102 in the safety released position.
[00219] Referring to figure 18, a two piece assembly for the safety cap 102 is shown. The safety cap 102 comprises
body piece 146 forming the sleeve body 114 of the safety cap 102 and a safety pin piece 148. The safety pin piece
148 comprises a groove 150 that engages teeth 150 of the body piece 146 in a resilient snap fit. When assembled,
the safety cap 102 presents a closed rear surface or rear cover portion to a user at an area longitudinally aligned with
the safety pin 116. The closed area is at least as large as a largest cross-sectional area of the safety pin 116. The
two pieces 146, 148 are separately injection moulded, whereas in the embodiment of figure 16 the safety pin 116 is
integrally injection moulded with the rest of the safety caps 102.
[00220] Referring to figure 19, an operating sequence for the injector 100 can be seen. In figure 19(a), the safety
cap 102 is in a relatively distal position along the outer housing 104 corresponding to the actuation locked position of
the safety pin 116. Although the two piece safety cap 102 is shown, the following operation is equally applicable to
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the one piece construction. The safety cap 102 is held in the relatively distal position by the stop surface 138 being
positioned behind the first ridge 128 such that the protrusion 136 is held in a start position of the first helical groove
124. The safety cap 102 is rotatable about a longitudinal axis of the injector 100, whereby the protrusion 136 rides in
the first helical groove 124, but first the user must apply an extra turning force to overcome a force bump provided by
the requirement to push the stop surface 138 over the first ridge 128. Thus, the force bump defined by the first ridge
128 ensures that the safety cap 102 is not rotated and the safety pin 116 is not moved from the actuation locked
state unintentionally.
[00221] In the actuation locked position of figure 19(a), the holding arms 16 (and particularly teeth thereof) are
retained on the holding disc 17 and cannot be disengaged from the disc 17 because the enlarged region 142 of the
safety pin 116 is blocking inward deflection of the holding arms 16. The injector 100 is thus locked against actuation.
[00222] In figure 19(b), the safety cap 102 has been rotated to the end of the first helical groove 124 and is held at
the end by the stop surface 138 having moved beyond the second ridge 130. The force bump in moving the stop
surface over the second ridge 130 provides a tactile indication to the user of the safety released position of the safety
pin 116 having been reached. The safety cap 102 may, if the user wishes, be turned in the opposite direction to
return the safety cap 102 to the relatively distal position corresponding to the actuation locked position shown in
figure 19(a). To do so, the stop surface 138 must be moved back over the second ridge 130 and the associated
force bump.
[00223] In the configuration of figure 19(b), the safety pin 116 is in the safety released position. That is, the
enlarged region 142 of the safety pin 116 is no longer disposed between the holding arm 16 such that the holding
arms 16 are free to be released from the holding disc 17. Thus, the injector 100 is in a safety released state and the
safety pin 116 is in a safety released position in which the injector 100 is ready and free to be actuated. The thinned
portion 144 of the safety pin 116 remains disposed between the holding arms 16, but does not prevent sufficient
inward deflection thereof to release a retention surface of the holding disc 17.
[00224] Infigure 19(c), the user has applied forward or distally directed force either to the outer housing 104 or the
safety cap 102 as shown by the respective force arrows. This force causes movement of the outer housing 104
relative to the holding arms 16 to move an activation surface 50 into engagement with a proximal end (forming
arrowheads) of the holding arms 16 so as to deflect the holding arms 16 inwardly. The holding arms 16 are thus
released from the holding disc 17 to release the drive spring 15. The drive spring 15 expands to release energy for
driving the injection operation as has been explained above.
[00225] In figures 20 to 34, a second embodiment of a safety pin 216, incorporated in a safety cap 202, is shown.
The safety cap 202 is applied to a rear end portion of the housing 9 of the injector 1 of figures 1 to 10. However, the
present safety cap 202 could be applied to other autoinjectors, such as the prior art autoinjectors identified in the
background section above, which make use of a safety pin to lock an actuation mechanism.
[00226] In figures 20 to 22, the component parts of the safety cap 202 can be seen in cross-section. The safety cap
202 comprises a base 206 as shown also in figure 29, which mounts to a rear end portion of an injector 200. The
base 206 comprises a sleeve portion 220 that receives the rear end portion of the housing 204 of the injector 200
therein. The base 206 comprises upstanding flanges 224 extending from the sleeve portion 222. The upstanding
flanges 224 define an axially extending space between them, which space receives radial extensions 230
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therebetween of an axially moveable part 212 (further shown in figure 27) to guide axial translation of the axially
translatable part 212. That is, the flanges 224 are opposed and define a pair of diametrically opposed axially
extending spaces therebetween. The spaces respectively receive one of the radial extensions 230 of the axially
movable part 212 (or axially translatable part) such that the flanges 224 guide axial movement of the flanges 224 to
prevent rotation of the axially movable part 212. The upstanding flanges 224 of the base 212 are further configured
to mount a cover 208 at the top (or rear end) thereof. The base 206 comprises an indicator panel 222 along which a
flag 240 of a rotatable part 210 (see also figure 26) moves to provide a visual indication of whether the safety pin 216
is in the actuation locked position of figure 20 or the safety released position of figure 21. The indicator panel may
have different colours, icons representing locked and unlocked, or other visually differentiable indicia representing
the position of the safety pin 216.
[00227] The safety cap 202 further comprises a rotatable part 210 (see also figure 26) mounted about the
upstanding flanges 224 and atop a rim 226 of the base 206 for rotation (pure rotation, not including axial movement)
about a longitudinal axis of the injector. The rotatable part 210 comprises an internal helical thread 242 that is
received in a diagonal (relative to the longitudinal axis) groove 232 in a radial face of each radial extension 230.
Cooperation between one of the grooves 232 and the internal helical thread 242 causes translation of the axially
translatable part 212 and the associated safety pin 216 upon rotation of the rotatable part to move the safety pin 216
from an actuation locked position as shown in figure 20 to a safety released position as shown in figure 21. The
safety pin mover of the present disclosure thus comprises the grooves 232, the thread 242, the axially translatable
part 212 and the rotatable part 210 of the present embodiment. The thread 242 can also be described as a guide
and is in the form of a helical rib. The thread 242 cooperates with the grooves 232 to transmit rotation of the
rotatable part 210 to translation of the safety pin 216. The rotatable part 210 comprises the indicator flag 240, which
protrudes relative to a front end edge thereof. The rotatable part 210 comprises axially extending ribs distributed
about the full circumference of the rotatable part 210 in order to increase grip for turning by a user. The rotatable
part 210 is in the form of a band open at both front and rear ends.
[00228] The safety cap 202 comprises the axially translatable part 212. The axially translatable part 212 includes a
cap portion 238 to which the safety pin 216 depends. The safety pin 216 is axially centrally located and extends
axially. The safety pin 216 has a rear enlarged region and forward thinned region for the purposes explained above
with respect to figures 11 to 19. The cap portion 238 is solid disc formed and has diametrically opposed radial
extensions 230. The radial extensions 230 include the diagonal groove 232 and a stop recess 236 in the groove
232. The radial extensions 230 are guided in axial translation by sliding movement in the space between the flanges
224 of the base 206. The stop recess 236 receives a bump 244 on the helical thread 242 of the rotatable part 210 to
define a stop position at the start of the helical thread 242 so that there is a force bump to overcome in order to turn
the rotatable part 202 to begin moving the axially translatable part 212 and the safety pin 216 out of the actuation
locked position of figure 20. The force bump prevents unintended movement out of the actuation locked position.
The axially translatable part 212 is mounted for axial translation within a space defined axially between the cover 208
(rear cover portion) and a platform 228 of the base 206 from which the upstanding flanges 224 extend rearwardly,
and defined radially within the rotatable part 210.
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[00229] The safety cap 202 further comprises a spring 218 that biases the axially translatable part 212 from the
actuation locked position of the safety pin 216 in which the axially translatable part 212 is forwardly or distally
disposed and the safety released position of the safety pin 216 in which the axially translatable part 212 is proximally
or rearwardly disposed. The spring 218 is conically formed and a thin end of the cone (truncated cone) engages an
underside of the cap portion 238 of the safety cap 212 and a base end of the cone engages the platform 228 of the
base 216. The spring 218 is disposed radially within the upstanding flanges 224 of the base 206. The spring 218
functions to automatically complete axial movement of the axially translatable part 212 from the actuation locked
position of the safety pin 216 to the safety released position once the force bump defined by the stop recess 236 and
the bump 244 has been overcome by a user turning the rotatable part 210.
[00230] The safety cap 202 comprises the cover 208, which is dome (convex) shaped and serves as a rear end face
of the safety cap 202 and also the injector 200. The cover 208 defines a closed rear end face that does not have a
through opening at a central area axially coinciding with the safety pin 216, where the central area is at least as large
as a maximum cross-section of the safety pin 216. The cover 208 comprises teeth 250 depending from an underside
of the cover 208 that are annularly distributed. Further, a continuous annular ridge 252 also depends from an
underside of the cover 208 and is disposed radially inside the annulus of teeth 250 to define an annular space
therebetween. The teeth 250 function to snap fit engage a groove 229 on the upstanding flanges 224 of the base
206 to mount the base 206 and the cover 208 together. A rearward edge of the upstanding flanges is received in the
annular space between the teeth 250 and the ridge 252 of the cover 208 to secure the cover 208 and the flanges 224
in place. A peripheral portion 254 of the cover 208 extending radially outward of the teeth 250 positions on a step
244 formed inside the rotatable part 210, thereby axially securing the rotatable part 210 relative to the cover 208 and
thus the base 206.
[00231] Referring to figures 20, 21 and 23 to 25, a sequence of operation of the safety cap 202 is shown. In the
configuration of figure 23, the bump 244 of the helical thread 242 of the rotatable part 210 is engaged in the stop
recess 236 of the diagonal groove 232 of the axially translatable part 212. Engagement of the bump 244 and the
stop recess 236 holds the spring 218 in a contracted form. In this state, the pin 216 is disposed between the holding
arms 16 to prevent deflection inwards by blocking such that actuation of the injector 200 is prevented. The condition
of figures 20 and 23 is thus an actuation locked condition of the injector 200 corresponding to an actuation locked
position of the safety pin 216. In this state, the flag 240 of the rotatable part 210 aligns with a visual indictor of
actuation locked on the indication panel 222 of the base 206.
[00232] When an injection operation is required, a user applies a turning moment to the rotatable part 210 by
gripping the longitudinally extending ribs, thereby releasing the bump 244 from the stop recess 236. The spring 218
is thus able to expand to move the groove 232 of the axially translatable part 212 along the helical thread 242,
thereby translating the axially translatable part 212 axially, guided by the space between the flanges 224 of the base
206, and rotating the rotatable part 210 about the longitudinal axis. Alternatively, the user may complete the rotation
of the rotatable part 210 about the longitudinal axis and the spring 218 may merely facilitate movement of the axially
translatable part 212 and the rotatable part 210. The axially translatable part 212 translates axially until the
extensions 230 thereof engages stop protrusions 227 of the base 220 extending into the space between the flanges
224 to define an end stop position of axial translation of the axially translatable part 212. This end stop position may
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be configured to provide a tactile indication to the user that the safety released position of the safety pin has been
reached, e.g. through the spring 218 may cause the extensions 230 to strike the stop protrusions 227 or at least one
stop protrusion so as to provide a tactile indication. The axially translatable part 212 is, in this way, located with the
grooves 232 thereof at the end of the helical thread 242 of the rotatable part 210. Figure 24 shows the diagonal
groove 232 part way along the helical thread 242. In figure 25, the axially translatable part 212 has reached the end
stop position, whereby the diagonal groove 232 is located at the end of the helical thread 242. Here, the safety pin
216 is retracted rearwardly out of blocking relation with the holding arms 16 to free the holding arms 16 for inward
deflection to actuate the injection operation. Referring to figure 30, and comparing it to figure 32, the indicator flag
240 of the rotatable part 210 has moved along the indicator panel 222 of the base 206 to a position aligned with a
visual indicator (not shown) of the safety pin 216 being in a safety released position. The injector 200 is now free to
be actuated in the manner described above with respect to the embodiment of figures 11 to 19, namely by shifting
the outer housing 204 axially relative to the holding arms 16, whether by the user applying force directly to the outer
housing 204 or to the safety cap 202.
[00233] A method of assembly of the safety cap 202 can be understood from figures 27 to 34. Referring to figures
29 and 30, the rotatable part 210 is placed on the base 206 so as to bare during rotation on the platform 228 and the
rim 226, with the step 244 of the rotatable part 210 being disposed in baring contact with the platform 228 of the base
206. The spring 218 is located within the flanges 224 of the base 206.
[00234] The rotatable part 210 is rotated to the safety released position shown in figure 30 to align the internal thread
242 with the space between the flanges 224. The axially translatable part 212 can now be positioned with the radial
extensions 230 aligned with the space between the flanges 224 and moved along the space. The radial extensions
230 will have to be forced over the stop protrusion 227 of the flanges 224 by resilient deflection of the flanges 224 away
from each other. The groove 232 of one of the radial extensions 230 (the extensions 230 are symmetrical so it matters
not which one receives the groove 232) receives the end of the helical thread 242 of the rotatable part 210. The axially
translatable part 212 can be pushed axially from the position shown in figure 31 to the position shown in figure 32, so
that the groove 232 slides along the thread 242 to the start of the thread (causing rotation of the rotatable part 210) until
the bump 244 of the thread 242 engages in the stop recess 236 of the axially translatable part 212. The axially
translatable part 212 is thus held in the actuation locked position of the associated safety pin 216.
[00235] In order to axially hold the base 206 and the rotatable part in axially fixed relation, the cover 208 is mounted
to the upstanding flanges 224 by snap fit engagement of the teeth 250 of the cover 208 to the annular groove 229 of
the upstanding flanges 224 of the base 206. The periphery 254 of the cover 208 is seated in the step 244 of the
rotatable part 210. In this way, a modular safety cap 202 is provided for mounting to a rear end of a housing of an
injector, such as the injector of figures 1 to 10 or other known autoinjector requiring a safety pin to be moved
rearward from an actuation locked position to an actuation ready position.
[00236] Referring to figures 20, 33 and 34, the modular safety cap 202 is mounted to the injector 200 by forward
teeth 260 of the base 206 resiliently engaging in an annular groove 250 of the outer housing 204 of the injector 200
to axially fix the safety cap 202 and the injector 200 together. Thus, the teeth 260 and the groove 250 form holding
surfaces for preventing the safety cap from being removed from the housing of the injector when the safety pin 216 is
in the safety released position. In this way, the hole 72 (figure 5) into which the pin 216 extends is covered by the
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safety cap (specifically the rear cover portion 208 irrespective of the safety pin position. The forward teeth 260 of the
base 206 are located on a forward end of the sleeve body 220 of the base 206 and protrude radially inwardly. The
sleeve body 220 also comprises an axially extending rib 262 on the inside thereof to engage an axially extending
positioning groove 252 in the outer housing 204 of the injector to circumferentially fix the base 206 and the outer
housing 204 of the injector 200.
[00237] Various modifications could be made to the safety caps disclosed herein with respect to figures 11 to 34 and
still be encompassed by the present invention. For example, safety pin mover comprising an axially movable part
that is grasped by a user can be envisaged, rather than the rotatable user grasping part embodiments disclosed
herein. In such an alternative embodiment, the user graspable part of the safety pin mover is movable axially along
the outer housing, perhaps along a guiding groove or other guide structure between start and end stop positions, to
move the safety pin between actuation locked and safety released positions.
[00238] In another variation, a spring could be included in the embodiment of figures 11 to 19 to bias the safety cap
to the relatively proximal position of figure 12 to assist/automatically complete movement of the safety pin to the
safety released position, thereby replicating the function of the spring 218 of the embodiment of figures 20 to 34.
[00239] Referring to figures 14 and 16, the groove 124 could itself include start and end stop ridges that interact with
the protrusion 136 to provide the force bump, thereby eliminating the need for the second groove 126 and associated
stop surfaces 128, 130 and 138.
[00240] In a further potential modification, and with reference to figures 23 to 25, the thread 242 of the rotatable part
210 could include a second bump that engages with the recess 236 of the groove 232 of the axially translatable part
or another such recess 236 to provide a means for tactile indicating the end stop position. It can be envisaged,
particularly with respect to the above modification including the second means for tactile indication in the second
embodiment, that the spring is not included in the second embodiment such that movement of the rotatable part 210
is effected only by manual force, i.e. the movement is not spring assisted.

[00241] Another variation, constituting a third embodiment of the safety pin and injector, is disclosed with
respect to figures 35 to 38, whereby a safety pin is non-removably configurable between the safety released
and actuation locked positions. In the foregoing embodiments, the safety pin has been axially movable,
specifically proximally movable, between the safety released and actuation locked positions. In the present
embodiment, the safety pin rotates between the safety released and actuation locked positions. The safety
pin and safety cap shown in figures 35 to 38 are adapted for use with an injector 1 as disclosed with respect
to figures 1 to 10. Infigures 35 to 38, reference signs have been followed by a prime (*) as compared to
corresponding features in figures 1 to 10. The same reference signs have been used, merely followed by a
prime, to indicate substantial equivalency of features. In addition to reference some features of the injector 1’
shown in figures 35 to 38, the following discussion also references the injector 1 of figures 1 to 10.

[00242] Referring to figure 35, the safety pin 316 includes one or more blocking surfaces 372 and one or
more grooves or cut-outs 370 that are radially recessed relative to the one or more blocking surfaces 372.
The safety pin 316 includes alternating blocking surfaces 372 and cut-outs 370 in the circumferential
direction. In the exemplary embodiment, there are three pairs of cut-outs 370 and blocking surfaces 372
distributed circumferentially about the safety pin 316. With additional reference to the description of the
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injector 1 provided above with respect to figures 1 to 10, each cut-out 370 is sufficiently recessed to receive
therein a holding arm 16’ (see also figures 37 and 38) of the actuator to allow the holding arm 16’ to be
radially deflected to disengage the holding disc 17’ to release the spring 15’ to actuate the injection device 1’,
thereby placing the injector 1’ in an actuation ready state. The blocking surfaces 372 of the safety pin, by
contrast, serve to lock the holding arms 16’ in the radial direction with respect to the longitudinal axis 13 and
prevents release of the holding arms 16’ from the holding surface of the holding disc 17’, thereby placing the
injection device 1’ in the actuation locked state. The safety pin 316 is rotatable about the longitudinal axis 13
to align either the cut-outs 370 or the blocking surfaces 372 with the holding arms 16’ to place the safety pin
either in safety released or actuation locked positions.

[00243] The safety pin 316 is elongate and is configured for extending along the central longitudinal axis 13

of the injector 1". The safety pin 316 has a radially enlarged, axially extending region 342 and a radially
thinned, axially extending region 344. The radially enlarged region 342 is rearwardly disposed to the radially
thinned region 344. The radially enlarged region 342 includes the blocking surfaces 372 for engaging the
holding arms 16’ to lock them onto the holding disc 17°. The radially enlarged region 342 also includes the
cut-outs 370 that are recessed for receiving inward deflection of the holding arms 16’ to actuate the injector
1. The thinned region 344 serves at least a manufacturing function as described above with respect to
figures 10 and 16.

[00244] Referring now to figure 36, the safety pin 316 is incorporated, in the present embodiment, in a

safety cap 302 (which itself forms both a rotatable part and safety pin mover as described herein). The
safety pin 316 may be integral with the safety cap 302 or a separate piece attached thereto. The safety cap
302 and the safety pin 316 are rotationally fixed so that they rotate in conjunction. The safety cap 302
includes a closed or solid rear surface 306 (figure 38), a sleeve 320 and the safety pin 316 extending distally
and normally relative to the rear surface 306. The safety pin 316 and the sleeve 320 are coaxially arranged
in the shown embodiment.  The safety pin 316 and the sleeve 320 define a loop shaped space
therebetween into which the rear end portion of the housing 9 of the injector 1’ is able to be inserted to mount
the safety cap 302 to the injector 1. The safety cap 302 is to be mounted with the sleeve 320 extending over
a rear end portion of the housing 9 and with the safety pin 316 extending through the opening 72 in the
holding disc 17’ (as described with reference to figures 1 to 10 above) and through a corresponding opening
in the housing 9.

[00245] The safety cap 302 is rotatable between first and second stop positions corresponding respectively

to the safety pin 316 being in the actuation locked position and the safety pin being in the safety released
position. The first and second stop positions are provided, in the present embodiment, by stop surfaces 350,
352 provided as part of the safety pin 316. The stop surfaces 350, 352 engage respective holding arms 16’
and only allow a limited degree of rotation of the safety cap 302. When first stop surfaces 350, facing in a
first rotational direction, engage holding arms 16’, the cut-outs 370 are radially aligned with the holding arms
16’ to allow actuation of the injector 1. When second stop surfaces 352, facing in a second rotational
direction, engage the holding arms 16, the blocking surfaces 372 are radially aligned with the holding arms
16’ to prevent actuation of the injector 1°. It can be envisaged that corresponding stop surfaces could instead
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be located elsewhere such as on the inside of the sleeve 320 and the outside of the housing 9. The injector
1" may comprise at least one of first and second detent arrangements (not shown) for holding at least one of
the stop positions and requiring a force bump to release the at least one of first and second detent
arrangements, such as detent arrangements provided between the sleeve 320 and the housing 9. The
injector 1" may comprise a spring (not shown) for biasing the safety cap 302 to the safety released position
such that once rotation of the safety cap 302 has been initiated (e.g. a force bump has been overcome), the
spring is able to auto complete the rotation of the safety cap 302 from the actuation locked state of the
injector 1’ to the safety released state of the injector 1°.

[00246] The safety cap 302 may be resiliently, snap-fit mounted to the outer housing 9 of the injector 1’ via

the sleeve 320. The sleeve 320 and the housing 9 may include one or more cooperating projections and
recesses to mount the sleeve and the housing 9 together. For example, the housing 9 may include a
circumferential groove similar to that shown in figure 33 for receiving one or more projections of the sleeve
320. In this way, interfacing holding surfaces are provided between the housing 9 and the safety cap 302 for
preventing movement of the safety cap 302 in the rearward direction when the safety pin 316 is in the safety
released position.

[00247] Referring to figure 37, the safety cap 302 is shown mounted to a schematically drawn injector 1,

which is largely the same as the injector 1 of figures 1 to 10. The injector 1’ includes a housing 9 (according
to that shown in figures 1 to 10), a spring 15" as described for the spring 15 previously, holding arms 16’
functionally as described previously with respect to holding arms 16 and a holding disc 17 substantially as
described previously for the holding disc 17. However, the injector 1" includes three holding arms 16’, rather
than the four holding arms 16 of the embodiment of figures 1 to 10. Otherwise, the previously described
features of the injector 1 are applicable to the injector 1. It can be envisaged that fewer holding arms 16’
could be utilised to allow for a greater degree of rotation of the safety pin 316 between the actuation locked
and safety released positions. For example, there could be one or two holding arms 16°. The number of
holding arms 16’ is related to the amount of rotation between the actuation locked and released positions.
For example, one holding arm 16’ would allow for 180° rotation, two holding arms allows for 90° rotation,
three holding arms allows for 60° rotation, etc. It can also be envisaged that other mechanisms for releasing
the actuator, e.g. releasing the spring 15’ of the actuator, for actuating automated injection could be provided.

[00248] The safety cap 302 of figure 37 has the safety pin 316 in the actuation locked position. In this

position, the blocking surfaces 372 of the safety pin 316 are aligned with the holding arms 16’ to prevent
inward deflection thereof and thus to lock the injector 1" against actuation. In this position, the first stop
surfaces 350 rest against respective holding arms 16’ so that the safety cap 302 is only able to rotated in the
direction of safety release.

[00249] In figure 38, an operator has manually grasped and rotated the externally positioned safety cap 302

and rotated the safety cap 302 until the second stop surfaces 352 are engaged against the holding arms 16°.
In the configuration of figure 38, the safety cap 302 remains coupled to the injector 1’ so that there can be no
confusion as to which end of the injector 1’ is the needle end. In this position, the cut-outs 372 are aligned
with the holding arms 16’ and the blocking surfaces 372 have been rotated out of alignment therewith. The
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cut-outs provide sufficient recess space to allow the holding arms 16’ to be deflected radially inwardly upon
pushing an end surface of the needle protection element 7 against a user’s skin, to thereby release the
holding arms 16’ from the holding disc 17 to actuate the injector 1°.

[00250] The safety cap 302 may be a one way only device, but is preferably (as with the other
embodiments described herein) reversible so that a transition from actuation locked to safety released is
possible and a transition back to actuation locked is possible.

[00251] Various modifications to the embodiment of figures 35 to 38 could be made. For example, ribs or
other grip enhancement features could be included on the outside of the safety cap 302. Further, an
indicator could be provided for visually indicating when the safety pin 316 is in the safety released position
and for indicating when the safety pin 316 is in the actuation locked position in a visually differentiable
manner. One exemplary indicator could be a flag on the safety cap 302 and different markers (icons,
graphics, alphanumeric characters, colours, etc.) could be included on the housing 9 (or the flag could be on
the housing and the markers on the safety cap), similar to that described with respect to the embodiment of
figures 20 to 34. The flag is rotatable in conjunction with the safety cap 302 to align with visually different
markers (such as the icons, graphics, alphanumeric characters, colours, etc.) in the safety released and
actuation locked positions. Alternatively, the safety cap 302 could include one or more windows that align
with different markers (colours, graphics, alphanumeric characters, icons, etc.) depending upon the rotational
position of the safety cap 302.

[00252] While exemplary embodiments have been presented in the foregoing detailed description, it should
be appreciated that a vast number of variations exist. It should also be appreciated that the exemplary
embodiments are only examples, and are not intended to limit the scope, applicability, or configuration of the
disclosure in any way. Rather, the foregoing detailed description will provide those skilled in the art with a
convenient road map for implementing the exemplary embodiments. It should be understood that various
changes can be made in the function and arrangement of elements without departing from the scope of the
disclosure as set forth in the appended claims and the legal equivalents thereof.

[00253]

ltems of the disclosure

The following numbered items relate to the first, second and third embodiments, unless stated otherwise.

1. Aninjector for performing an injection operation comprising a housing, a needle extendable from a front end of
the housing, a rear end of the housing and a longitudinal axis extending between the front end and the rear end, a
safety pin in an actuation locked position coupled to the housing and moveable to a safety released position coupled
to the housing, wherein the injector is locked against actuation when the safety pin is in the actuation locked position
and the injector is ready for actuation of the injection operation when the safety pin is in the safety released position.
2. The injector of any preceding item, wherein the safety pin extends through an opening in a rear end face of the
housing, and the needle of the injector is extendable through a front end face of the housing.

3. The injector of item 2, wherein the opening is covered by a safety cap comprising the safety pin when the safety
pin is in the safety released position.
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4. The injector of item 2 or 3, wherein the safety pin remains disposed in the opening in the safety released
position.
5. The injector of any one of the preceding items, wherein the safety pin is elongate and extends along the
longitudinal axis of the injector.
6.  The injector of item 5, wherein the safety pin extends along a central longitudinal axis of the injector.
7. The injector of any one of the preceding items, wherein the safety pin is moveable along the longitudinal axis
from the actuation locked position to the safety released position.
8.  The injector of any preceding item, wherein the injector comprises a safety cap comprising the safety pin.
9. The injector of item 8, wherein the safety cap covers a rear end face of the housing.
10. The injector of item 8 or 9, wherein the safety cap has a closed rear surface in an area longitudinally aligned
with a rear end of the safety pin.
11.  The injector of item 8, 9 or 10, wherein the safety cap comprises a sleeve extending over a rear end portion of
the housing of the injector.
12.  The injector of item 11, wherein the safety cap is mounted to the outer surface of the housing via the sleeve.
13. The injector of any one of items 8 to 12, wherein the safety cap comprises a rear cover portion and the safety
pin is disposed on a front side of the rear cover portion, preferably centrally with respect to the rear cover portion .
14. The injector of any one of the preceding items, comprising a guide and structure cooperating with the guide to
guide movement of the safety pin between the actuation locked position and the safety released position. This item
relates particularly to the first and second embodiments.
15.  The injector of item 14, wherein the guide extends from a first position corresponding to the actuation locked
position and a second position corresponding to the safety released position. This item relates particularly to the first
and second embodiments.
16. The injector of item 14 or 15, wherein the guide and structure cooperating with the guide comprises a groove
and a cooperating projection for riding therein or a thread and a cooperating groove. This item relates particularlyto
the first and second embodiments.
17.  The injector of item 16, wherein the groove or the thread extend helically or diagonally relative to the
longitudinal axis. This item relates particularly to the first and second embodiments.
18. The injector of item 16 or 17, wherein the groove and the cooperating projection are disposed between an outer
surface of the housing and the inner surface of the sleeve of the safety cap. This item relates particularly to the first
embodiment.
19. The injector of item 18, wherein the groove is defined in the outer surface of the housing and the projection is
defined on an inner surface of the sleeve of the safety cap. This item relates particularly to the first embodiment.
20. The injector of item 16, wherein the safety cap comprises a rotatable part for rotation by a user and an axially
moveable part connected to the safety pin for moving the safety pin between the actuation locked and safety
released positions, wherein the thread and the cooperating groove are disposed between the rotatable part and the
axially moveable part. This item relates particularly to the second embodiment.
21. The injector of item 20, wherein the groove is defined in an outer surface of the axially movable part and the
thread is defined on an inner surface of the rotatable part. This item relates particularly to the second embodiment.
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22. The injector of any preceding item, wherein the injector comprises a safety pin mover that is operable to move
the safety pin between the actuation locked position and the safety released position.
23. The injector of item 22, wherein the safety pin mover comprises a rotatable part to affect axial movement of the
safety pin between the actuation locked and safety released positions.
24. The injector of item 23, wherein the rotatable part of the safety pin mover is manually graspable to affect at least
part of the rotational movement thereof.
25. The injector of item 23 or 24, the safety pin mover comprising a helical or diagonal, relative to the longitudinal
axis, thread or groove or other guide structure for transmitting rotational movement of the rotatable part of the safety
pin mover to axial movement of the safety pin. This item relates particularly to the first and second embodiments.
26. The injector of any one of the preceding items, structurally defining at least one of first and second stop
positions corresponding respectively to the actuation locked position of the safety pin and the safety released
position of the safety pin.
27. The injector of item 26 as dependent on any one of items 22 to 25, wherein the first and second stop positions
correspond to stop positions for movement of a part of the safety pin mover, prefereably wherein the part of the
safety pin mover is a movable part that is user operable to move the safety pin between the actuation locked position
and the safety released position or the rotatable part of item 23.
28. The injector of item 26 or 27, comprising a groove, a thread, a slot or other guide structure and complementary
structure for running along the groove, thread, slot or other guide structure between the first and second stop
positions.
29. The injector of item 28 as dependent on any one of items 22 to 25 or 27, the guide and complementary
structure comprise a groove and a complementary projection defined between the housing, which is comprised in the
safety pin mover, and the safety pin mover or a groove and a complementary thread defined between an axially
translatable part of the safety pin mover and a rotatable part of the safety pin mover. This item relates particularly to
the first and second embodiments.
30. The injector of item 27, comprising a detent arrangement for releasably holding the part of the safety pin mover
in at least one of the first and second stop positions.
31. The injector of item 30, wherein the detent arrangement comprises a cooperating snap fit mechanism, a ledge,
a rib or other protruding structure and complementary interacting protrusion, or a recess and complementary
protrusion.
32. The injector of item 30 or 31, wherein a first part of the detent arrangement is disposed on a rotatable part of the
safety pin mover and a complementary interacting part is associated with a non-rotating part of the safety pin mover,
such as the housing of the injector or an axially translatable part of the safety pin mover.
33. The injector of item 23 and item 11 or 12 and item 14 or 15, wherein the safety pin mover comprises the guide
and the complementary structure, which are arranged in the sleeve of the safety cap and the housing of the injector
and the safety cap itself is rotatable to provide the rotatable part of the safety pin mover. This item particularly
relates to the first embodiment.
34. The injector of item 22 or any one of items 23 to 33, wherein the safety pin mover comprises an axially
movable, preferably translatable, part and the safety pin mover comprises a rotatable part that cooperate so that
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rotation of the rotatable part causes axial translation of the axially translatable part, to thereby axially translate the
safety pin from the actuation locked position to the safety released position. This item particularly relates to the
second embodiment.
35. The injector of item 34 and any one of items 8 to 13, wherein the safety cap comprises the safety pin mover.
36. The injector of item 34 or 35, wherein the rotatable part is mounted for rotation without axial movement.
37. The injector of item 34, 35 or 36, wherein the safety pin is fixed to the axially translatable part. This item
particularly relates to the second embodiment.
38. The injector of item 34, 35, 36 or 37 as dependent on any one of items 8 to 13, wherein the safety cap
comprises at least one axially extending guide that cooperates with the axially translatable part to guide axial
movement of the axially translatable part. This item particularly relates to the second embodiment.
39. The injector of any one of items 34 to 38, wherein the axially translatable part and the rotatable part threadably
cooperate to transform rotation of the rotatable part to axial translation of the axially translatable part. This item
particularly relates to the second embodiment.
40. The injector of item 8, wherein the safety cap itself or the safety cap and the housing comprise a nut and thread
arrangement or other cooperating structure operable to transform rotational input from a user to axial movement of
the safety pin between the actuation locked and safety released positions. This item particularly relates to the first
and second embodiments.
41, The injector of any one of the preceding items, wherein the injector comprises an indicator for visually indicating
when the safety pin is in the safety released position.
42. The injector of any one of the preceding items, wherein the injector comprises an indicator for visually indicating
when the safety pin is in the actuation locked position.
43. The injector of any one of the preceding items, comprising an indicator for visually indicating when the safety
pin is in the actuation locked position and when the safety pin is in the safety released position in a visually
differentiable manner.
44. The injector of item 43 and item 22 or 23, wherein the indicator comprises a moving portion fixedly associated
with a movable part, e.g. the rotatable part, of the safety pin mover for aligning with or exposing a first stationary
portion of the indicator when the safety pin mover is in a position corresponding to the safety released position of the
safety pin.
45. The injector of item 44, wherein the indicator comprises a second stationary portion visually differentiable from
the first stationary portion, wherein the moving portion is aligned with or exposes the second stationary portion when
the movable part of the safety pin mover is in a first position corresponding to the actuation locked position.
46. The injector of item 44 or 45, wherein the moving portion comprises a window or a tab or wherein the moving
portion comprises a cover that covers the first stationary portion when the safety pin mover is in the actuation locked
position.
47. The injector of item 22 or any item dependent thereon, wherein the safety pin mover comprises a ribbed
gripping surface.
48. The injector of any preceding item dependent thereon, comprising a spring for biasing the safety pin from the
actuation locked position to the safety released position.
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49. The injector of item 48, comprising a detent arrangement for holding the safety pin in the actuation locked
position against the bias of the spring.
50. The injector of item 49, wherein the spring is operable so as to move automatically the safety pin to the safety
released position once the detent arrangement has been released.
51. The injector of item 49 or 50, wherein the spring is held in a contracted position by the detent arrangement and
is expandable to move the safety pin from the actuation locked position to the safety released position.
52. The injector of item 8 or any preceding item dependent thereon, wherein the safety cap remains axially
stationary and is operable to move the safety pin between the actuation locked and safety released positions within
the safety cap. This item particularly relates to the second and third embodiments.
53. The injector of any preceding item, wherein the safety pin is moveable from the actuation locked position to the
safety released position by translation along the longitudinal axis. This item particularly relates to the first and
second embodiments.
54. The injector of any preceding item, comprising an actuator for actuating the injection operation and the safety
pin is configured to lock the actuator in the actuation locked position and is configured to release the locking to allow
operation of the actuator in the safety released position.
55. The injector of item 5, wherein the actuator comprises an engaged detent mechanism that is disengageable to
actuate the injection operation, wherein the detent mechanism is locked to prevent disengagement by the safety pin
being in an actuation locked position, and wherein the safety pin is movable to the safety released position in which
the detent mechanism is still engaged, yet the detent mechanism is unlocked and is thus able to be disengaged to
actuate the injection operation.
56. The injector of item 54, wherein the actuator comprises at least one resilient arm that is deflectable to release
from a holding surface to actuate the injection operation with the injector, wherein the safety pin is configured to block
deflection of the at least one resilient arm in the actuation locked position and to free deflection of the at least one
resilient arm in the safety released position.
57. The injector of item 56, wherein the at least one resilient arm comprises plural resilient arms that are deflectable
toward one another to release from a holding surface to actuate the injection operation of the injector, wherein the
safety pin is configured to block deflection of the resilient arms toward one another in the actuation locked position
and to allow such deflection in the safety released position.
58. The injector of item 57, wherein the resilient arms are comprised in a collet of the injector.
59. The injector of item 57 or 58, wherein the resilient arms define a passage therebetween, wherein the safety pin
extends into the passage in the actuation locked position.
60. The injector of item 55, wherein the detent mechanism comprises a collet and collet retention surface from
which the collet is disengagable to actuate the injection operation, wherein the safety pin is disposed so as to lock
the collet in an engaged position with the collet retention surface when the safety pin is in the actuation locked
position and to allow disengagement when the safety pin is in the safety released position.
61. The injector of item 60, wherein the collet comprises detent teeth that engage the retention surface, thereby
forming a latch, and the teeth are disengagable from the retention surface to actuate the injection operation, wherein
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the safety pin is operable to keep the detent teeth apart when in the actuation locked position to lock the detent teeth
in engagement with the retention surface.
62. The injector of any one of items 54 to 61, wherein the actuator comprises an outer housing of the injector that is
axially moveable relative to the front end of the injector to actuate the injection operation.
63. The injector of item 62 as dependent on item 55, wherein the relative movement of the outer housing is
operable to disengage the detent mechanism.
64. The injector of item 62 as dependent on item 56, wherein the relative movement of the outer housing is
operable to deflect the at least one resilient arm to disengage the holding arm from the holding surface.
65. The injector of any one of the preceding items, wherein the injection operation of the injector is actuatable by
pressing the front end of the injector against an injection site when the safety pin is in the safety released position
66. The injector of any one of the preceding items, wherein the injector is an autoinjector.
67. The injector of item 66, comprising a cartridge containing a medicament, the needle, a plunger and a driver for
providing a drive force to move the needle from a retracted position relative to the front end of the injector to an
extended position, wherein a front end of the needle extends beyond the front end of the injector, and to drive the
plunger to eject medicament from the cartridge through the needle when the needle is in the extended position.
68. The injector of item 67, wherein the cartridge has a closed front end prior to actuation of the injector and an
open rear for receiving the plunger.
69. The injector of item 67 or 68, wherein the cartridge and the needle are moveable in conjunction by the driving
force.
70. The injector of item 67, 68 or 69, wherein the cartridge is moveable by the driving force from a position spaced
from a rear end of the needle to a position in which the medicament in the cartridge is in fluid communication with the
rear end of the needle, and thereafter the needle and the cartridge are moveable by the driving force in conjunction
to move the needle from the retracted position to the extended position.
71. The injector of any one of items 67 to 70, comprising a needle cover that is moveable between a retracted
position to a needle covering position when the needle is in the extended position.
72.  The injector of item 71, wherein the autoinjector is configured to automatically move the needle cover from the
retracted position to the needle covering position upon actuation of the autoinjector.
73.  The injector of item 71 or 72, comprising a first locking mechanism for locking the needle cover in the retracted
position and a second locking mechanism for locking the needle cover in the extended position, wherein the injector
is configured, upon actuation, to unlock the first locking mechanism to allow the needle cover to move to the
extended position from the retracted position and to operate the second locking mechanism to lock the needle cover
in the extended position for preventing exposure of the needle after the injection operation and after the autoinjector
has been moved away from the injection site.
74. The injector of item 71, 72 or 73, comprising a needle cover spring for driving movement of the needle cover
from the retracted position to the extended position.
75.  The injector of item 74 as dependent on item 73, wherein the needle cover spring is able to drive movement of
the needle cover when the first locking mechanism is unlocked.
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76. The injector of any preceding item, wherein the front end of the injector comprises a plugged or sealed opening
through which the needle of the injector extends during the injection operation, wherein the needle is configured to
pierce the plug or seal during the injection operation.
77. The injector of any one of items 1 to 66, wherein the injector comprises a driver held in a relatively high potential
energy state and is configured so that the potential energy is realised after actuation of the injection operation to
drive the injection operation automatically.
78. The injector of item 77, wherein the driver comprises a spring configured to be held in a compressed state until
actuation and is expandable upon actuation to drive the injection operation.
79. The injector of any one of items 1 to 66, 77 or 78, wherein the injector comprises a medicament source and the
needle, and the injection operation comprises penetration of the needle at the injection site and injection of
medicament from the medicament source.
80. The injector of item 79, wherein the medicament source is a cartridge.
81. The injector of item 79 or 80, wherein the medicament source contains adrenalin for injection.
82. The injector of any preceding item, wherein the injector is for treatment of anaphylaxis and contains
medicament prescribed therefor.
83. The injector of any one of the preceding items, wherein the injector comprises an outer housing for grasping by
a user.
84. The injector of item 83 and item 71, wherein the needle cover is disposed at least partly within the outer housing
in the retracted and in the extended positions.
85. The injector of item 83 and item 71, comprising a cartridge housing and the needle cover is disposed at least
partly between the outer housing and the cartridge housing in both the retracted and the extended positions.
86. The injector of item 85 and item 73, wherein the first and/or the second locking mechanisms are disposed
between the cartridge housing and the outer housing.
87. The injector of item 8 or any one of item 9 to 86 as dependent on item 8, wherein the safety cap is engaged with
the housing to prevent rearward movement thereof when the safety pin is in the safety released position.
88. The injector of item 87, comprising interfacing holding surfaces between the housing and the safety cap for
preventing movement of the safety cap in the rearward direction when the safety pin is in the safety released
position.
89. A safety cap comprising a sleeve for receiving a rear end portion of a housing of an injector for mounting the
safety cap to the injector, a safety pin for extending through an opening in a rear end face of the housing of the
injector to lock an actuator of the injector, and a safety pin mover, wherein the safety pin mover comprises at least
one of a thread and structure for cooperating with the thread to transform rotational movement of a rotatable part of
the safety pin mover to rearward axial movement of the safety pin for rearwardly moving the safety pin from an
actuation locked position in locking relation with the actuator to a safety released position in which the actuator is
unlocked by the safety pin. This item and the following items 90 to 107 relate particularly to the second embodiment.
90. The safety cap of item 89, wherein the rotatable part of the safety pin mover is rotatable to affect axial
translation of the safety pin.
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91. The safety cap of item 89 or 90, wherein the rotatable part of the safety pin mover is rotatably mounted relative
to the sleeve.
92. The safety cap of item 89, 90 or 91, wherein the safety pin is mounted for axial movement relative to the sleeve.
93. The safety cap of any one of items 89 to 92, wherein the sleeve is adapted for resilient snap fit mounting to the
housing of the injector.
94. The safety cap of any one of items 89 to 93, wherein the safety cap comprises an axially translatable part to
which the safety pin is fixed and which cooperates with the rotatable part of thesafety pin mover through the thread
and thread cooperating structure such that rotation of the safety pin mover causes translation of the safety pin.
95. The safety cap of any one of items 89 to 94, wherein the safety cap comprises a visual indication part in fixed
relation with the rotable part of the safety pin mover, wherein the visual indication part comprises a relatively coloured
area, a flag, a tab, a window, an icon or other visual indicia for indicating when the safety pin is in the safety released
position.
96. The safety cap of any one of items 89 to 95, wherein the safety cap comprises complementary visual indicator
parts including a moving part that is in fixed relation with the rotatable part of the safety pin mover and first and
second stationary parts that are visually distinct, wherein the moving part aligns with the first stationary part when the
safety pin is in the actuation locked position and wherein the moving part aligns with the second stationary part when
the safety pin is in the safety released position.
97. The safety cap of any one of items 89 to 96, wherein the safety pin and the sleeve are coaxially arranged.
98. The safety cap of any one of items 89 to 96, wherein the safety cap comprises a closed rear cover portion at
least in an area axially aligned with a longitudinal axis of the safety pin.
99. The safety cap of any one of items 89 to 98, wherein the rotatable part of the safety pin mover comprises ribs
for enhancing a user’s grip thereof.
100. The safety cap of any one of items 89 to 99, wherein the rotatable part of the safety pin mover is extemally
accessible for being gripped and rotated by a user.
101. The safety cap of any one of items 89 to 100, wherein the rotatable part of the safety pin mover is rotatable
between first and second stop positions corresponding respectively to the safety pin being in the actuation locked
position and the safety pin being in the safety released position.
102. The safety cap of item 101, wherein the safety cap comprises at least one of first and second detent
arrangements for holding the first and second stop positions and requiring a force bump to release the at least of first
and second detent arrangements.
103. The safety cap of any one of items 89 to 102, wherein the safety cap comprises a spring for biasing the safety
pin to the safety released position.
104. The safety cap of any one of items 89 to 103, wherein the pin and the sleeve define a loop shaped space
therebetween into which the rear end portion of the housing of the injector is able to be inserted to mount the safety
cap to the injector.
105. The safety cap of any one of items 89 to 104, wherein the thread comprises a rib arranged as a thread or a
groove arranged as a thread.
106. The safety cap of item 105, wherein the thread extends helically or diagonally.
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107. The safety cap of item 105 or 106, wherein the cooperating structure comprises a groove for receiving the rib
formed as a thread to allow the rib to ride in the groove or a projection for riding in the groove formed as a thread.
108. The injector of item 1 and other items dependent on item 1, wherein the safety pin is part of a safety cap that is
mounted on an outside of the injector housing.
109. The injector of item 108, wherein the safety cap is rotatable to affect rotation of the safety pin to move the safety
pin between the actuation locked and safety released positions.
110. The injector of item 108 or 109, wherein the safety pin comprises one or more blocking surfaces and one or
more recesses that are circumferentially distributed, wherein the blocking surfaces engage a part of an actuator of
the injector to block actuation of the actuator and the recesses release the part of the actuator of the injector to allow
actuation of the actuator, wherein rotation of the safety pin is able to align the blocking surfaces with the part of the
actuator and is able to align the recesses with the part of the actuator to respectively provide actuation ready and
actuation locked states for the injector.
111. The injector of item 110, wherein the part of the actuator is at least one resilient arm thereof.
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CLAIMS

1. An injector for performing an injection operation comprising a housing, a needle extendable from a front end
of the housing, a rear end of the housing and a longitudinal axis extending between the front end and the rear end, a
safety pin in an actuation locked position coupled to the housing and moveable to a safety released position coupled
to the housing, wherein the injector is locked against actuation when the safety pin is in the actuation locked position
and the injector is ready for actuation of the injection operation when the safety pin is in the safety released position.
2. The injector of any preceding claim, wherein the safety pin extends through an opening in a rear end face of
the housing, and the needle of the injector is extendable through a front end face of the housing, and wherein the
opening is covered by a safety cap comprising the safety pin when the safety pin is in the safety released position.

3. The injector of any one of the preceding claims, wherein the safety pin is elongate and extends along the
longitudinal axis of the injector.

4, The injector of any preceding claim, wherein the injector comprises a safety cap comprising the safety pin,
wherein the safety cap covers a rear end face of the housing, and

wherein the safety cap has a closed rear surface in an area longitudinally aligned with a rear end of the safety pin.

5. The injector of claim 4, wherein the safety cap comprises a sleeve extending over a rear end portion of the
housing of the injector.

6. The injector of any one of the preceding claims, comprising a guide and structure cooperating with the guide
to guide movement of the safety pin between the actuation locked position and the safety released position, wherein
the guide extends from a first position corresponding to the actuation locked position and a second position
corresponding to the safety released position.

7. The injector of any one of the preceding claims, comprising an actuator for actuating the injection operation
and the safety pin is configured to lock the actuator in the actuation locked position and is configured to release the
lock to allow operation of the actuator in the safety released position.

8. The injector of claim 7, wherein the actuator comprises at least one resilient arm that is deflectable to
release from a holding surface to actuate the injection operation with the injector, wherein the safety pin is configured
to block deflection of the at least one resilient arm in the actuation locked position and to free deflection of the at least
one resilient arm in the safety released position.

9. The injector of any one of the preceding claims, comprising a safety pin mover that is manually operable to
move the safety pin between the actuation locked position and the safety released position.

10. The injector of claim 9, wherein the safety pin mover comprises a rotatable part, operable by a user, to move
the safety pin between the actuation locked and safety released positions, wherein the rotatable part of the safety pin
mover is externally positioned on the injector to allow manual grasping to affect at least part of the rotational
movement thereof.

1. The injector of claim 10 in combination with claim 2 or 4, wherein the safety cap itself is rotatable to provide
the rotatable part of the safety pin mover, and wherein the safety cap is configured for moving conjointly axially and
rotationally for axially moving the safety pin between the actuation locked and safety released positions.
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12. The injector of claim 10, wherein the safety pin mover comprises an axially movable translatable part and
the safety pin mover comprises the rotatable part that cooperate so that rotation of the rotatable part causes axial
translation of the axially translatable part, to thereby axially translate the safety pin from the actuation locked position
to the safety released position, wherein the rotatable part is mounted for rotation without axial movement.
13. The injector of claim 10 in combination with claim 2 or 4, wherein the safety cap itself is rotatable to provide
the rotatable part of the safety pin mover, and wherein the safety cap is configured for moving rotationally for
rotationally moving the safety pin between the actuation locked and safety released positions.
14, The injector of any one of the preceding claims, structurally defining at least one of first and second stop
positions corresponding respectively to the actuation locked position of the safety pin and the safety released
position of the safety pin.
15. The injector of any one of the preceding claims, comprising an indicator for visually indicating when the
safety pin is in the actuation locked position and when the safety pin is in the safety released position in a visually

differentiable manner.



PCT/EP2016/066423

WO 2017/009284

1718

89 o
g 6F L9 |ze WV 9 0l
4 o1 Gl :
e 9l 0¢ 0 1z o 9 \ 0z
el | /61T [PA 82 | 7| | ¢ sz "¢ g L
/w It
W T i :
LB &4 \”_Z = __...m_ = S : | 9¢
05 o VA A _\\mkut,.\iwﬂ%m/_vwwm@ww == \u\bz 4 ¢
LV ¢ ¥l 574
L 6 |
G ¢S L& €7/ ge B 9¢ 99 @Nm 09
| B



PCT/EP2016/066423

WO 2017/009284

2/18

0l

0¢

4
L



PCT/EP2016/066423

WO 2017/009284

3/18




PCT/EP2016/066423

WO 2017/009284

4/18




WO 2017/009284 PCT/EP2016/066423

5/18




WO 2017/009284 PCT/EP2016/066423

6/18




PCT/EP2016/066423

WO 2017/009284

7118

79
4 /€

= s —— TS TaT ToTel v~

/ — 77 A A W4 rav el
N

= I S Z
b~ fx,%.ﬂ/u/ > mm— £ S

n‘ oy Y b N 4
= ! __m _.k_w_m{___ _._Z:M:.xmM~ |
I T JRS S 1 e PR | f—t - -
e A ___H,M:__mm :_:__,_ﬂm_:w_h
X AN S — . N Y L
\ 7 R = L
7 < S S <
el ﬁ\ \ - o N\fCCanCWCCCCCC)@m —— = |
_,\\\ pd \\\\ 4 i i ] \ - -
/9 89

99



WO 2017/009284

\

37

/

pospopaoncpor s

91

Fig. 9

31

8/18

PCT/EP2016/066423

33

Javd

/

= =

Y

L

>

z

35_.':

\j
N
NT
T \/ R’
;\\
O
©w
<
O
— S
o
Yy
\ -
o)
o



PCT/EP2016/066423

WO 2017/009284

9718

€6

v 0Z

01 B4



WO 2017/009284 PCT/EP2016/066423

10/18

Fig. 11
112




WO 2017/009284 PCT/EP2016/066423

11718

132

140




WO 2017/009284 PCT/EP2016/066423




PCT/EP2016/066423

WO 2017/009284

13/18




WO 2017/009284 PCT/EP2016/066423

208 14718
210~——
2
N
] . !
s TR+
260

K

N

TEN S
N

O

S
|
.

Fig. 20

212 2085

=N
Z =N\
/

~

=




WO 2017/009284

244 A §§§§§¥2§

7 232

242

232 ZANN—242

=

:\IB/ 1 _'\\]ﬂ——‘|
Fig. 25

PCT/EP2016/066423



WO 2017/009284 PCT/EP2016/066423

16/ 18
210 212
242 244 / 238 /
i
236 )30
216 -
240
Fig. 26 Fig. 27

206
229
224 l

2728 227
226 =

220
222

Fig. 29




00000000000000000000000000000

17118




WO 2017/009284 PCT/EP2016/066423

Fig. 35 16118

352

350

Fig. 36

316

320

302




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/066423

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61M5/20
ADD. AG61M5/32

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

A61IM

Minimum documentation searched (classification system followed by classification symbols)

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

EPO-Internal

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

27 February 1986 (1986-02-27)

pages 14-21; figures

AL) 17 June 2010 (2010-06-17)
paragraphs [0011] - [0025],
[0066]; figures

A WO 2009/097934 Al (SHL GROUP AB
KUNZE KATJA [SE]; BARTHA ISTVAN
13 August 2009 (2009-08-13)
pages 13-15; figures

X WO 86701120 Al (SURVIVAL TECHNOLOGY [US])
pages 13-18; figures 1-2, 5-6, 17

X WO 20127031627 Al (TECPHARMA LICENSING AG
[CH]; STREIT URSINA [CH]; MOSER ULRICH
[CH]; VO) 15 March 2012 (2012-03-15)

X US 2010/152659 Al (STREIT URSINA [CH] ET

[0058] -

1-15

1-15

1-15

[SE];
[SE])

1-15

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

UK

"Q" document referring to an oral disclosure, use, exhibition or other

means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

9 September 2016

Date of mailing of the international search report

10/10/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Bjorklund, Andreas

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/066423

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

A

WO 2007/002052 A2 (LILLY CO ELI [US];
BISHOP STEVEN [US]; JAMES ADRIAN BENTON
[US]; LAI J) 4 January 2007 (2007-01-04)
pages 10-15; figure 6

WO 20117039212 ALl (SANOFI AVENTIS
DEUTSCHLAND [DE]; MACDONALD CATHERINE ANNE
[GB]; VEASEY) 7 April 2011 (2011-04-07)
pages 8-20; figures

US 20117125100 A1l (SCHWIRTZ ANDREAS [AT]
ET AL) 26 May 2011 (2011-05-26)

cited in the application

the whole document

1-15

1-15

1-15

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2016/066423
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 8601120 Al 27-02-1986 AT 109014 T 15-08-1994
AU 591871 B2 21-12-1989
AU 4438785 A 07-03-1986
CA 1274140 A 18-09-1990
DE 3587892 D1 01-09-1994
DE 3587892 T2 10-11-1994
EP 0191771 Al 27-08-1986
IL 75359 A 23-12-1990
JP HO613051 B2 23-02-1994
JP $61502865 A 11-12-1986
us 4832682 A 23-05-1989
WO 8601120 Al 27-02-1986

WO 2012031627 Al 15-03-2012  NONE

US 2010152659 Al 17-06-2010 CN 101674857 A 17-03-2010
EP 2129414 Al 09-12-2009
US 2010152659 Al 17-06-2010
WO 2008113864 Al 25-09-2008

WO 2009097934 Al 13-08-2009  NONE

WO 2007002052 A2 04-01-2007 AU 2006262335 Al 04-01-2007
CA 2612295 Al 04-01-2007
EP 1904131 A2 02-04-2008
JP 2008543500 A 04-12-2008
US 2008195056 Al 14-08-2008
WO 2007002052 A2 04-01-2007

WO 2011039212 Al 07-04-2011 CA 2773463 Al 07-04-2011
EP 2482893 Al 08-08-2012
JP 5814244 B2 17-11-2015
JP 2013506451 A 28-02-2013
US 2012310172 Al 06-12-2012
WO 2011039212 Al 07-04-2011

US 2011125100 Al 26-05-2011 AT 506690 A4 15-11-2009
AU 2009260162 Al 23-12-2009
CA 2728099 Al 23-12-2009
CN 102112168 A 29-06-2011
DK 201000203 U1 12-11-2010
EP 2331177 Al 15-06-2011
ES 2452542 T3 01-04-2014
HK 1158994 Al 30-01-2014
JP 5497753 B2 21-05-2014
JP 2011524212 A 01-09-2011
KR 20110043602 A 27-04-2011
RU 2011101457 A 27-08-2012
US 2011125100 Al 26-05-2011
WO 2009152542 Al 23-12-2009
ZA 201100377 B 25-04-2012

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




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - claims
	Page 46 - claims
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - wo-search-report
	Page 66 - wo-search-report
	Page 67 - wo-search-report

