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DESCRIPTION

[0001] The present invention relates to a device for injection of a product, for which the insertion step of the needle is automated
and may be completed with minimal effort from the user.

[0002] In this application, the distal end of an element or of a device means the end furthest away from the hand of the user and
the proximal end means the end closest to the hand of the user, when the element or device is in the use-position. Similarly, in
this application, the terms "in the distal direction" and "distally" mean in the direction of the injection, and the terms "in the
proximal direction" and "proximally" mean in the direction opposite to the direction of injection.

[0003] Devices for automatic injection of a product, also called autoinjectors, are widely used in medical fields where the
treatment of a pathology requires daily injections, such as the treatment of some diabetes, and where patients often proceed to
these injections on their own. As patients are not professional healthcare workers, the whole process is as much as possible
automated so that the patient needs not make decisions during the injection. Autoinjectors usually comprise on one hand a
container having a needle and filled with the product to be injected, such as a prefilled syringe for example, and on the other
hand a motor part, in other words a part comprising the various systems which will trigger the insertion of the needle, realise the
injection and potentially activate a protection system at the end of injection.

[0004] Most of the already existing autoinjectors comprise at least a system for automatically inserting the needle into the
patient's skin, and triggering means for initiating such an insertion of the needle, the triggering means being intended to be
activated by the patient when he is ready. Nevertheless, most of the automatic insertion systems of the autoinjectors of the prior
art require substantial effort from the user. For example, those automatic insertion systems may involve deflection of one or more
flexible parts of the autoinjector, or they may imply overcoming a resisting force between two parts of the autoinjector, in such a
way that the patient needs to apply a high force on the autoinjector at the time he wishes to activate the triggering means. The
high force necessary for activating the triggering means may hurt the user. It may also cause the user to be reluctant to proceed
to the injection, or to be puzzled, not knowing if he should continue the injection or not.

[0005] Document WO2009/062508 describes a device for injection of a product, the device comprising biasing means for
inserting the needle into the patient's skin and triggering means for initiating the insertion of the needle.

[0006] It is therefore important that at least the insertion of the needle into the injection site, which is the fisrt step to take place in
the injection process, be simplified and proceed softly and smoothly with no opportunity for the user to face anxiety. In this view, it
is important that the user needs not apply too high a force on the device at the time he is ready to activate the triggering means
for proceeding to the insertion step of the needle into the site of injection.

[0007] In addition, many autoinjectors of the prior art are designed so that the container, such as a syringe for example, is
assembled into the device during the manufacture of the motor part, pieces of the motor part and of the container being
connected together in an intricate way. Proceeding this way means that, once a motor part is designed for a syringe of a certain
volume capacity and prefilled with a specified drug, it is not possible to use the same motor part for another type of syringe or for
another drug.

[0008] Nevertheless, for the pharmaceutical companies, it would be advantageaous to prepare on one hand the prefilled syringe,
and on the other hand the motor part of the autoinjector, and then assemble the prefilled syringe onto the motor part of the
autoinjector, without having to redesign the motor part each time the type of syringe is changed or each time the drug is replaced
by another drug with different properties, for example with a different viscosity.

[0009] Autoinjectors have ben proposed, for which at least a part of the motor part is positioned laterally with respect to the
syringe.

[0010] Nevertheless, such autoinjectors still need to be improved in particular with respect to the safety system intended to
protect the needle at the end of injection, and to prevent access to said needle as soon as possible after the injection is
completed. In this view, it is important to preserve the security of the user and that the needle be not accessible to the user, even
in case the user misuses the device, for example by removing it from the injection site before the injection is completed.

[0011] In addition, as mentioned before, as users of these autoinjectors are usually not professional healthcare workers, it is
desirable that not only the insertion step, but the whole process of the injection, from insertion of the needle into the injection site
to withdrawal of the device from the injection site and disposal of the device proceeds softly and smoothly with no opportunity for
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the user to face anxiety.

[0012] Such devices for automatic injection must prove to be very simple to use and very safe. In particular, it is important to
ensure that a controlled dose of a product is injected with such a device, that is to say a complete injection must be performed.
Moreover, in some cases, the user may withdraw the device for automatic injection before the injection is completed. It is therefore
important for the user to be informed that the product has been substantially completely injected and that he may withdraw the
device from the injection site.

[0013] A first aspect of the invention is a device for injection of a product into an injection site, said device comprising :

a housing having a longitudinal axis A and receiving a container for the product to be injected, said container being aligned on
said longitudinal axs, said container being substantially closed at a proximal end by a stopper, said stopper being capable of
being moved distally within said container so as to expel the product to be injected, and at a distal end by a needle for the exit of
the product to be injected, said container being movable with respect to said housing between a first position, in which the needle
does not extend beyond a distal end of the housing, and a second position, distally spaced with respect to said first position, in
which the needle extends beyond the distal end of the housing,

biasing means, coupled to said container and to said housing at least from said first position to said second position of the
container, designed for exerting a distal force on said container so as to move said container from its first position to its second
position when going from a first state to a second state, said second state being less stressed than said first state,

retaining means coupled to said container and to said housing in the first position of the container, for releasably maintaining said
biasing means in its first state, said retaining means being capable of moving from a passive condition, in which it maintains said
biasing means in its first state, to an active condition, in which said biasing means is free to expand to its second state,

triggering means capable of moving said retaining means from its passive condition to its active condition,
wherein

said retaining means comprise a lever member having a rotatable cylinder part and at least a radial projection extending from said
cylinder part, said radial projection being in a first angular position when said retaining means is in its passive condition, said
radial projection being in a second angular position, different from said first angular position, when said retaining means is in its
active condition, said rotatable cylinder part being included in a transversal plane of said longitudinal axis A.

[0014] The arrangement of the device of the invention allows a patient to proceed to the insertion step of the needle with no
substantial effort : indeed, as will appear from the description below, the retaining means of the device of the invention comprise a
rotatable cylinder part that is included in a transversal plane of said longitudinal axis A. The release of these retaining means, and
thereby the freeing of the biasing means intended to cause the insertion of the needle, imply a partial rotation of this rotatable
cylinder part, this rotation being caused by cooperation of the triggering means with such cylinder part. Contrary to the
autoinjectors of the prior art, thanks to the arrangement of this rotatable cylinder part in a transversal plane of the longitudinal
axis of the container, the cooperation of the retaining means with the triggering means for freeing the biasing means require only
little force. The user needs therefore not to apply the device of the invention with a high force on his skin at the time he wishes to
activate the triggering means in order to initiate the insertion of the needle.

[0015] In particular, because of the arrangement of the retaining means of the device of the invention requiring little effort for
initiating the insertion step, it is possible to provide the device of the invention with biasing means having a high force. Indeed,
thanks to the arrangement of the retaining means of the device of the invention, the effort required for beginning the insertion
step will remain the same regardless from the force of the biasing means. Moreover, in the embodiments in which the biasing
means also serve for pushing distally the stopper, via a plunger rod or not, during the injection step, it is possible to provide the
device with biasing means showing a high intrinsic force. For example, when the product to be injected shows a high viscosity, the
device of the invention may be provided with biasing means having a high intrinsic force allowing said biasing means to
automatically realize both the insertion step and the injection step, while the effort required from the user at the beginning of the
process in order to initiate the insertion step remains low.

[0016] In embodiments, said biasing means is a spring linked to said stopper via a plunger rod, said device further comprising
releasable maintaining means for maintaining said container fixed with respect to said plunger rod when said spring goes from its
first state to its second state, said maintaining means being released when said spring reaches its second state.
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[0017] In embodiments, said maintaining means comprise a hook fixed with respect to said container, said hook trapping a rim
located on said plunger rod, the rim being allowed to escape from said hook under the force of the spring only once said
container has reached its second position and said spring is in its second state.

[0018] Such embodiments enhance the safety of the device as they ensure the injection may not start before the needle is
correctly inserted at the injection site.

[0019] In embodiments, the cylinder part of the lever member being rotatably received within a recess of said plunger rod, said
radial projection is engaged within an abutment surface fixed with respect to said housing when said radial projection is in its first
angular position, said radial projection being disengaged from said abutment surface when said radial projection is in its second
angular position.

[0020] In embodiments, said triggering means comprises a button mounted in sliding translation with respect to said housing,
said button comprising a pushing surface accessible to a user for pushing on said button, said button further comprising a sloped
surface capable of cooperating with said radial projection for rotating said cylinder part and moving said radial projection from its
first angular position to its second angular position, when a user pushes on said pushing surface.

[0021] In embodiments, in its first angular position, the radial projection extends in the distal direction. Only very little force is
therefore required for tilting the radial projection, i.e. for moving the radial projection out of its first angular position.

[0022] In embodiments, said button is mounted in sliding translation with respect to said housing along a direction parallel to said
longitudinal axis A, said sloped surface thereby moving said radial projection out of the distal direction towards its second angular
position when cooperating with said radial projection. Only little force is required from the user for pushing the sloped surface as
the user may benefit from natural gravitational force for completing this step.

[0023] In embodiments, the device further comprises

locking means for preventing said triggering means from moving said retaining means from its passive condition to its active
condition, said locking means being releasable, and

deactivating means for releasing the locking means.

[0024] The device of the invention is therefore very safe as it cannot be triggered before having neutralized the security system
formed by the releasable locking means.

[0025] In embodiments, the locking means comprise a movable surface of said device, said surface being movable between a
first position, in which it faces said radial projection so as to prevent cooperation between said radial projection and said sloped
surface, to a second position, in which in it is released and no more faces said radial projection, thereby allowing cooperation
between said radial projection and said sloped surface.

[0026] In embodiments, said deactivating means being capable of going from a storage position, in which it does not release the
locking means, to an active position in which it releases the locking means and the triggering means may be activated, the device
further comprises storage elastic return means for urging said deactivating means back in its storage position as long as the
triggering means have not been activated.

[0027] Such an embodiment allows the user to apply the device at another location on the skin after having already tried a first
location and even released the locking means at this first location. As long as the triggering means have not been activated, the
step of releasing the locking means is reversible.

[0028] In embodiments, the device further comprises

fixing means for maintaining said container in its second position with respect to said housing, and

urging means coupled to said stopper and to said housing when said container is in its second position, said urging means being
designed for distally moving said stopper when going from a first state to a second state, said second state being less stressed
than said first state, thereby realizing injection of the product.

[0029] The device of the invention is therefore entirely automated, as both the insertion step and the injection step are
automatically completed by means of the biasing means and of the urging means. The user is therefore ensured that these two

steps proceed optimally, as he does not have to manually complete them.

[0030] In embodiments, said spring being further capable of going from its second state to a third state, during which said spring
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moves the stopper distally, said third state being less stressed than said second state, said spring forms both said biasing means
and said urging means.

[0031] Such an embodiment allows to manufacture a compact device as only one spring is required for automatically performing
two steps, namely an insertion step, during which the needle is inserted into the injection site, and an injection step, during which
the product to be injected is actually delivered to the injection site.

[0032] In embodiments, the fixing means comprise a peg fixed with respect to said container and a window located on said
housing, said peg being locked within said window when said container is in its second position with respect to said housing.

[0033] In embodiments, the device further comprises

needle protection means, at least partially received within said housing, and movable with respect to said housing when said
container is fixed in its second position with respect to said housing between an insertion position, in which a distal tip of the
needle extends beyond the distal end of the needle protection means, and a final position, in which the distal tip of the needle
does not extend beyond the distal end of the needle protection means, and

elastic return means, coupled to said needle protection means and to said container, and designed for automatically moving said
needle protection means from its insertion position to its final position, upon removal of the device from an injection site by a user.

[0034] The device of the invention therefore requires no particular effort from the user, is of simple use and perfectly safe: once
the needle has been inserted into the injection site, as soon as the user withdraws the device from the injection site, the needle
protection is triggered, and the needle is immediately rendered inaccessible to the user. In addition, in case the user misuses the
device and withdraws it from the injection site before the injection is actually completed, the needle protection is nevertheless
triggered. Actually, as soon as the needle is inserted in the injection site, the removal of the device from the injection will
automatically trigger the needle protection. The device of the invention is therefore very comfortable for the user, in particular
where the user is not a professional healthcare worker, as the user knows the used needle will never come in contact with his
hand or fingers, regardless of how he performs the injection step.

[0035] In embodiments, in the first position of the container with respect to the housing, said needle protection means being
movable with respect to said housing between a storage position and a use position, said use position being proximally spaced
with respect to said storage position, at least part of said needle protection means forms said deactivating means.

[0036] The device of the invention is therefore easy to use, as it simply requires that the user applies the device on the skin of
the patient and moves the housing with respect to the needle protection means in order to release the locking means.

[0037] In embodiments, at least part of said needle protection means further forms said locking means. The contact between the
different cooperating parts of the device is therefore minimized and much lower force is required for triggering the insertion step.

[0038] In embodiments, said biasing means being positioned so as to produce a distal force along an axis parallel to said
longitudinal axis A, said device further comprises a linking member coupled to said biasing means and to said container, said
linking member being shaped and dimensioned so as to transmit said distal force to said container. By "axis parallel to the
longitudinal axis A" is meant in the present application, an axis having the same direction as the longitudinal axis A, in other
words, oriented along the distal-proximal direction, but separate, for example laterally spaced, from said longitudinal axis A. As will
appear later in the description, such a location of the biasing means allows the device of the invention to be manufactured in two
steps.

[0039] For example, a motor part of the device, comprising the biasing means, the retaining means, the triggering means and the
urging means may be assembled on one hand. On another hand, the housing part may be assembled separately, said housing
part comprising the housing, the deactivating means, the fixing means, the needle protection means and the elastic return means.
The locking means may alternatively be part either of the motor part or of the housing part. Each part, namely the motor part on
one hand and the housing part on the other hand, is autonomous before it is connected to the other part, and may be
transported and/or handled on its own. This allows pharmaceutical companies for example to prefill the container, for example a
syringe, of the housing with the drug to be injected on a first site, and then to assemble the motor part later on. In particular,
thanks to the arrangement of the device of the invention, it is not necessary to redesign the motor part each time the type of
syringe is changed or each time the drug is replaced by another drug with different properties, for example with a different
viscosity.

[0040] In embodiments, said plunger rod forms said linking member, said plunger rod comprising a shaft aligned on said
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longitudinal axis A, said shaft being provided at its distal end with said stopper, a bridge linking a proximal end of said shaft to a
proximal end of a lateral tubular lodging parallel to said longitudinal axis A and receiving said spring, said spring being in distal
abutment on a distal transversal wall of said tubular lodging and being in proximal abutment on a proximal transversal wall fixed
with respect to said housing. For example, the bridge extends in a radial direction with respect to the longitudinal axis A and the
lateral tubular lodging has a longitudinal axis which parallel to the longitudinal axis A. The plunger rod may therefore have a
global U-shape.

[0041] In embodiments, the recess of said plunger rod is located on a distal face of said distal transversal wall of said tubular
lodging. Such embodiments allow positioning the radial projection of the lever member in the distal direction in its first angular
position.

[0042] In embodiments, the device further comprises controlling means designed for producing a sensitive indication when said
stopper reaches a distal end of said container.

[0043] Such embodiments allow the user, even if he is not a professional healthcare worker, to be informed that the correct dose
of product has been injected and that he may withdraw the device from the injection with no risk that an incorrect dose has been
injected.

[0044] In embodiments, the device further comprises temporizing means designed for delaying the production of said sensitive
indicator once said stopper has reached a distal end of said container, thereby ensuring that indication to the user that injection
of the product is completed is given only once the product is substantially expelled from the container.

[0045] Such embodiments provide for an additional warranty that all the dose of the product has been injected and that the user
may not remove the device from the injection site too early.

[0046] In embodiments, the temporizing means comprise a holder fixed with respect to said housing and a sensitive indicator
movable with respect to said holder between a distal position, in which it does not produce said sensitive indication, and a
proximal position, in which it produces said sensitive indication, said temporizing means further comprising:

indicator biasing means coupled to said holder and to said sensitive indicator, designed for urging said sensitive indicator in its
proximal position when going from a compressed state to an expanded state,

indicator retaining means for maintaining said indicator biasing in their compressed state,

wherein said indicator retaining means are released by cooperation of said indicator retaining means with at least a part of said
plunger rod at the end of the injection step.

[0047] In embodiments, the device further comprises an outer shell surrounding the whole device, said outer shell being
provided with at least a first hole for access to the triggering means by the user, and at least a second hole for exit of the needle
and optionally of the needle protection means. Such embodiments enhance the comfort for the patient/user who is not confronted
to the multiple parts and arrangement of the device.

[0048] In embodiments, at least a part of the sensitive indicator interacts with at least a part of a wall of said outer shell, when
said sensitive indicator is in its proximal position, in order to produce said sensitive indication.

[0049] For instance, a part of the sensitive indicator may come in contact with a part of a wall of the outer shell, thereby
producing a sound. A part ofa wall of the outer shell may be made in transparent material, and a part of the sensitive indicator
may come in regards to said transparent part, thereby producing a visual indication to the user that the device may be removed
from the injection site. A part of a wall of the outer shell may comprise a window in which a part of the sensitive indicator may
enter,thereby producing a tactile indication.

[0050] In embodiments, the device further comprises a removable distal cap for closing the distal end of said housing before use,
said device further comprises tamper evident means for informing the user that the distal cap has already been removed at least
once before having been replaced on said distal end of said housing.

[0051] In embodiments, the device further comprises dampening means for reducing the rate with which said container moves
from its first position to its second position, under the effect of said biasing means. Such embodiments allow reducing the effect of
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the shock felt on his skin by the patient when the needle is inserted into the injection site, thereby making the device more
comfortable for the patient.

[0052] In embodiments, the device of the invention is under the form of two autonomous connectable parts, namely a motor part
and a housing part,

said motor part comprising at least said biasing means, said retaining means, said triggering means, and said urging means,

said housing part comprising at least said housing, said deactivating means, said fixing means, said needle protection means and
said elastic return means,

said locking means being located on one of said motor part and housing part

said device further comprising connecting means for connecting said motor part to said housing part at time of use.

[0053] As seen above, the arrangement of the various parts of the device of the invention, and in particular the fact that the
biasing means and the urging means are located laterally with respect to the longitudinal axis of the housing, allow to treat,
transport, and/or handle the motor part on one hand, and the housing part on the other hand, before connecting these two parts.
This is advantageous for pharmaceutical companies which fill the container of the housing independently from the motor part. In
addition, thanks to the arrangement of the device of the invention allowing said device to be under the form of two connectable
parts, it is not necessary to redesign the motor part each time the type of syringe/container is changed or each time the drug is
replaced by another drug with different properties.

[0054] In embodiments, said locking means being located on said housing part, said motor part further comprises a temporary
lock, for maintaining the retaining means in its passive condition when said motor part is not connected to said housing part, said
temporary lock being removed from said motor part once said motor part is connected to said housing part, said temporary lock
being then replaced by said locking means present on the housing part. For example, in such embodiments, said locking means
comprises at least a surface of said needle protection means.

[0055] The present invention will now be described in greater detail based on the following description and the appended
drawings in which:

Figures 1A-1C are respectively cross section view, frontview and perspective view of the device of the invention in a storage
position,

Figures 2A-C are views of the syringe holder of the device of Figure 1A, respectively a perspective view from the top, a side view
and a perspective view from the bottom,

Figures 3A-3C are views of the plunger rod of the device of Figure 1A, respectively a perspective view from the bottom, a
perspective view from the top and a side view,

Figures 4A-4C are views of a needle protection sleeve of the device of Figure 1A, respectively a perspective view from the top, a
front view, and a top view,

Figures 5A-5B are views of the housing of the device of Figure 1A, respectively a perspective view from the bottom, a perspective
view from the top,

Figures 6A-6B are views of the protection cap of the device of Figure 1A, respectively a perspective view from the bottom and a
perspective view from the top,

Figures 6C-6E are perspective views of alternative embodiments of protection caps for the device of the invention, provided with
tamper evident means,

Figures 7A-7B are views of the support of the device of Figure 1A, respectively a perspective view from the bottom and a
perspective view from the top,

Figure 8 is a perspective view of the lever member of the device of Figure 1A,

Figures 9A-9C are views of the locking member of the device of Figure 1A, respectively a perspective view from the bottom, a
perspective view from the top and a side view,

Figure 10 is a perspective view of the button of the device of Figure 1A,

Figures 11A-11C are views of the motor part of the device of Figure 1A, respectively a cross section view, a front view and a
perspective view,
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Figures 12A and 12B are partial perspective detail views of the device of Figure 1A in its storage position,

Figures 13A-13C are views of the device of Figure 1A, in a position where the deactivating means have released the locking
means, and the retaining means are in their active condition, respectively a cross section view, a front view and a perspective
view,

Figure 14Ais a partial detail side view of the device of Figure 1A showing the release of the locking means,
Figure 14B a partial detail side view of the device of Figure 1A showing the release of the retaining means,

Figures 15A-15C are views of the device of Figure 1A once the needle has been inserted, respectively a cross section view, a
front view and a perspective view,

Figures 16A and 16B are views of the device of Figure 1A at the end of injection, respectively a cross section view and a front
view,

Figures 17A and 17B are views of the device of Figure 1A after the needle protection means has reached its final position,
respectively a cross section view and a front view,

Figures 18A-E are partial perspective views of an alternative embodiment of the device of Figure 1A, where the locking means is
integrate with the needle protection means, respectively in a storage position of the device, in a position where the locking means
have been released, in a position where the retaining means are being released, during the injection step, and at the end of the
injection step,

Figures 19A and 19B are respectively a front view and a back view of controlling means and temporizing means suitable for the
devices of Figures 1A-18E,

Figure 20 is a side view of a device of the invention similar to that of Figures 1A-17B equiped with the controlling means and
temporizing means of Figures 19A and 19B,

Figure 21A is a perspective partial open view of the device of Figure 20 at the moment the temporizing means are activated,

Figure 21B is a perspective partial open view of the device of Figure 20 at the end of the delay generated by the temporizing
means,

Figure 22 is a side view of another embodiment of the temporizing means,

Figure 23A is a perspective view of an alternative embodiment of of controlling means and temporizing means suitable for the
devices of Figures 1A-18E,

Figure 23B is a cross section view of the controlling means and temporizing means of Figure 23A,

Figure 24Ais a perspective partial open view of a device of the invention with temporizing means of Figures 23A and 23B, when
activated,

Figure 24B is a perspective partial open view of the device of Figure 24A at the end of the delay generated by the temporizing
means,

Figure 25 is a partial cross section view of the motor part of the device of Figures 18A-18E, before connection to the housing
part, and with temporary lock,

Figure 26 is a cross section view of an alternative embodiment of a plunger rod for a device of the invention, comprising
dampening means.

[0056] With reference to Figures 1A-1C, is shown a device 1 of the invention comprising :

e a syringe 2 comprising a needle 3 and a rubber cap 4 for the protection of the needle, a flange 5, a stopper 6, filled with a
product 7,

e a syringe holder 10,

¢ a plunger rod 20,

» a needle protection sleeve 30,

e a housing 40,
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e a protection cap 50,

e a support 60,

¢ alever member 70,

¢ a locking member 80,

e a button 90,

¢ afirst helical spring 8,

¢ a second helical spring 9

[0057] With reference to Figures 2-17B, the different parts of the device 1 will now be described in details.

[0058] With reference to Figures 2A-2C, the syringe holder 10 has the global shape of a tube. It is shaped and dimensioned so
as to be able to receive the syringe 2 with the flange 5 of the syringe 2 bearing onto a proximal rim 11 of the syringe holder 10.
The syringe holder 10 is provided on its outer wall with a ridge 12 extending from the proximal rim 11 in the distal direction and
terminated by a peg 12a. The proximal rim 11 is further provided with a flexible hook 13 extending outwardly and proximally, this
hook 13 being substantially diametrically opposed to the ridge 12 in the example shown. The hook 13 is provided with a distal
outer projection 13a allowing the hook 13 to act as a jaw, as will appear from the description below. Diametrically opposed to the
ridge 12, and substantially located in the middle region of the outer wall of the syringe holder 10, a radial outer peg 14 is present.
The syringe holder 10 is further provided with a distal rim 15. The proximal rim 11 is further provided with two outer projections 16
projecting radially and outwardly from the proximal rim 11 and located on each side of the flexible hook 13 on the circumference of
the proximal rim 11.

[0059] With reference to Figures 3A to 3C, the plunger rod 20 comprises a shaft 21 having a proximal end 21a and a distal end
21b. As will appear from the description below, the shaft 21 is dimensioned so as to be able to be received within the syringe 1,
and its distal end 21b is free and is intended to be coupled to the stopper 6 of the syringe 1. At its proximal end 21a, the shaft 21
is provided with a bridge 22 linking the shaft 21 to a longitudinal tubular lodging 23 open at its proximal end 23a and closed at its
distal end 23b. The longitudinal axis of the shaft 21 and the longitudinal axis of the longitudinal tubular lodging 23 are parallel and
the plunger rod 20 has a global U-shape. On its face not facing the shaft 21, the longitudinal tubular lodging 23 is provided with a
longitudinal tangential wall 24. On a distal face of a distal transversal wall, the longitudinal tubular lodging 23 is provided with a
transversal semi-tubular recess 25 prolonged on one of its sides by an oblique wall 26 terminated by a distal leg 27. The distal leg
27 is provided at its distal end by a rim 27a facing the shaft 21.

[0060] With reference to Figures 4A-4C, the needle protection sleeve 30 is dimensioned and shaped so as to be able to receive
the syringe holder 10. The needle protection sleeve 30 comprises a distal sleeve 31 having a proximal end 31 a and a distal end
31 b and a globally tubular shape. At its proximal end 31 a, the distal sleeve 31 is provided with two lateral walls 32, parallel to
each other and extending in the proximal direction. The two lateral walls 32 are linked to each other by a bridging wall 33. Each
lateral wall 32 is further provided, at its corner joining the bridging wall 33, with a proximal projection 34 having a proximal face
34a. The bridging wall 33 is provided with a longitudinal window 35 having a proximal edge 35a. At its distal end 31b, the distal
sleeve 31 is provided with an inner radial rim 36.

[0061] With reference to Figures 5A and 5B, the housing 40 has the global shape of a tube 41 open at its proximal end 41a and
its distal end 41b, provided with a back wall 42 having a planar shape. The housing 40 is dimensioned and shaped so as to be
able to receive the needle protection sleeve 30, the syringe holder 10 and the syringe 1. As will appear from the description
below, the back wall 42 will be useful for assembling the housing 40 to the other main part of the device 1, namely the motor part
100 (see Figures 11A-11C). The back wall 42 is provided on the example shown with two series of outer projections 43 (four
projections for one serie on the example shown) distributed longitudinally and intended to be part of the connecting means for
assembling the housing 40 to the motor part 100 (Figures 11A-11C) of the device 1. The proximal region of the back wall 42 is
provided with a window 44 open at its proximal end 44a and having a distal edge 44b. Distally spaced with respect to the outer
projections 43, the back wall 42 is provided with an outer radial rim 45. Distally spaced from the outer radial rim 45, the back wall
42 is further provided with two windows 46 receiving two radially flexible tags 46a. The housing 40 is further provided on its inner
wall opposite the back wall 42 with a proximal longitudinal groove 47, terminated by a window 48 (visible on Figure 1A and 1C).

[0062] With reference to Figures 6A and 6B, the protection cap 50 comprises a globally tubular distal cap 51 provided with four
internal legs uniformy distributed along a central circle, extending in the proximal direction, namely two opposite short legs 52 and
two opposite long legs 54. Each long leg 54 is provided at its proximal end with an inner rim 55. As will appear from the description
below, the protection cap 50 is intended to be snap-fitted onto the distal end of the housing 40 for closing said sital end during
storage of the device 1 up until its use.
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[0063] With reference to Figures 6C-6E are shown alternative embodiments for the protection cap 50, where the globally tubular
distal cap 51 is further provided with tamper evident means informing the user that the protection cap has already been removed
at least once before having been replaced on the distal end of the housing 40. On Figure 6C, the distal cap 51 is provided with a
pair of tangential flexible legs 56, which are able to cooperate with adequate surfaces of the housing 40 so as to be compressed
within said housing 40 when the device is first provided to a user, but which remain deflected once the protection cap 50 has
been removed at least once from the housing 40. As a consequence, even if the protection cap 50 is replaced on the distal end
of the housing 40, the deflected flexible legs 56 inform a potential second user that the protection cap 50 has already been
removed and that, as a consequence and for safety reasons, the device should not be used.On Figure 6D, the distal cap 51 is
provided with a pair of opposite proximal flexible legs 57 which are also able to cooperate with adequate surfaces of the housing
40 so as to be compressed within said housing 40 before any use, but which remain deflected once the protection cap 50 has
been removed at least once from the housing 40. In the same manner, on Figure 6E, the distal cap 51 is provided with four
circumferential flexible legs 58 which are also able to cooperate with adequate surfaces of the housing 40 so as to be
compressed within said housing 40 before any use, but which remain deflected once the protection cap 50 has been removed at
least once from the housing 40. As a consequence, for these two examples also, even if the protection cap 50 is replaced on the
distal end of the housing 40, the deflected flexible legs (57, 58) inform the potential second user that the protection cap 50 has
already been removed and that, as a consequence, the device should not be used.

[0064] With reference to Figures 7A and 7B, the support 60 has the global shape of a longitudinal cage open on one side and at
the bottom. The cage therefore comprises three longitudinal walls, two lateral walls 62 and a back wall 63 bridging together the
two lateral walls 62. For purposes of description of the support 60, the back is designated as being the wall bridging the two
lateral walls, and the front is designated as being opposite the back. At its proximal end 60a, the support 60 comprises a top wall
64. At its distal end 60b, the support 60 is open. Each lateral wall 62 is provided in the distal region of its free side 62a with a
series of four recesses 65 distributed longitudinally and intended to be part of the connecting means for assembling the support
60 (which is part of the motor part 100 of the device 1 as shown on Figures 11A-11C) with the housing 40 of the device 1. Slightly
proximally spaced with respect to the recesses 65, the free side 62a of each lateral wall 62 is further provided with an outer
longitudinal rod 66 provided with a peg 66a. Proximally spaced with respect to the outer longitudinal rod 66, each lateral wall 62 is
further provided with a wall portion 67 extending in the front direction of the support 60, each wall portion 67 being provided with a
transversal ridge 68 provided with a proximal peg 68a. Each lateral wall 62 is further provided with a longitudinal leg 69 extending
from the wall portion 67 in the proximal direction. Each lateral wall 62 is further provided on its inner face with a longitudinal ridge
61 (only one being visible on Figures 7A and 7B) extending from the distal end of the lateral wall 62 and ending substantially half
way through the length of said lateral wall 62, the proximal end of the longitudinal ridge 61 therefore forming an abutment surface
61 a.

[0065] With reference to Figure 8, the lever member 70 comprises a cylinder part 71 rotatable around its longitudinal axis R. The
cylinder part 71 is provided with a radial projection 77 comprising two parallel radial legs 72 extending in the outward direction and
bridged together via a a longitudinal radial wall 73. Each radial leg 72 is provided at its free end with a peg 74 having the global
shape of a parallelogram with a rounded side 74a, and a planar side 74b located opposite the rounded side 74a. As will appear
from the description below, as the cylinder part 71 rotates around its longitudinal axis R, the radial projection 77 describes a circle
and is capable of changing angular positions.

[0066] With reference to Figures 9A-9C, the locking member 80 comprises a semi-collar 81 prolonged at its free ends with two
opposite side walls 82. Each side wall 82 is provided with one longitudinal leg 83 extending in the distal direction towards a distal
end 83b, each longitudinal leg 83 being provided at its proximal end with an inner projection 83a extending in the direction
opposite the semi-collar 81. Each side wall 82 is further provided on its outer face with a longitudinal lodging 84 extending
substantially along the length of the height of the side wall 82. The lodging 84 is traversed on its whole length by a through hole
84a. In its distal region, the lodging 84 is interrupted on a slight distance thereby forming a distal recess 84b. Each side wall 82 is
further provided with a flexible ring 85 having an attachment point 85a fixed to a proximal edge of the side wall 82, the flexible ring
extending from this attachment point 85a in the proximal direction, the flexible ring 85 being able to adopt a flattened configuration
when submitted to a distal pressure.

[0067] With reference to Figure 10, the button 90 has a globally U shape, namely two parallel longitudinal lateral walls 91 bridged
together at their proximal ends by a transversal proximal wall 92. Each lateral wall 91 has a globally rectangular proximal portion
91 a, which is bent in its distal region so as to further extend as an oblique portion 91 b, the oblique portion 91 b being itself bent
again so as to terminate as a longitudinal portion 91c, the distal end 91d of which has a pointed shape comprising a sloped
surface 91e.Each lateral wall 91 is provided on the outer surface of its rectangular portion 91 a with a hook 93 extending beyond
an edge of the rectangular portion 91 a, globally in the direction of the oblique portion 91 b.
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[0068] The operation of the device 1 of the invention will now be explained with reference to Figures 1A to 17B.

[0069] With reference to Figures 11Ato 11C is shown what is called the motor part 100 of the device 1, namely the plunger rod
20, the support 60, the lever member 70, the locking member 80, the button 90 and the first helical spring 8 assembled
altogether.

[0070] As appears from Figure 11A, the support 60 and the plunger rod 20 are coupled together via the first helical spring 8 and
the lever member 70. The first helical spring 8 is received within the longitudinal tubular lodging 23. The longitudinal tubular
lodging 23 is lodged within the proximal region of the inner space of the support 60, with the longitudinal tangential wall 24 of the
plunger rod 20 facing the inner face of the back wall 63 of the support 60. The distal end of the first helical spring 8 bears on the
proximal face of the distal end 23b of the longitudinal tubular lodging 23, and the proximal end of the first helical spring 8 bears on
the distal face of the top wall 64 of the support 80. The helical spring 8 is therefore aligned on the longitudinal axis of the
longitudinal tubular lodging 23 of the plunger rod 20.

[0071] In the position of the motor part of the device as shown on Figures 11A-11C, the first helical spring 8 is in a first state,
which is a stressed state. As such, the helical spring 8 naturally tends to separate the plunger rod 20 from the support 60.
Nevertheless, the lever member 70 acts as retaining means for maintaining the first helical spring 8 in its first stressed state.
Indeed, as shown on Figure 11A, the cylinder part 71 of the lever member 70 is lodged within the semi-tubular recess 25 of the
plunger rod 20 with its radial projection 77 extending through the opening of the semi-tubular recess 25. The cylinder part 71 is
received in the semi-tubular recess 25 in a rotatable way : in other words, the cylinder part 71 is capable of rotating within the
semi-tubular recess 25, around its longitudinal axis R (see Figure 8), and the radial projection 77 is allowed to change angular
positions in the range of angular positions allowed by the dimensions of the opening of the semi-tubular recess 25 and by the
presence of the oblique wall 26 of the plunger rod 20. In the position shown on Figure 11A, the position of the semi-tubular recess
25 on a distal face of a distal transversal wall of the longitudinal tubular lodging 23 with its opening facing the distal direction
allows the radial projection 77 of the rotatable cylinder part 71 to extend in the distal direction. The pegs 74 are in distal abutment
against the abutment surfaces 61a of the longitudinal ridges 61 of the lateral walls 62 of the support 60.

[0072] In addition, as shown on Figures 11A-11C, the lever member 70 is positioned so as to have its rotatable cylinder part 71
included in a plane that is transversal with respect to the longitudinal axis of the longitudinal tubular lodging 23 of the plunger rod
20. In this position of the motor part 100, the lever member 70 is prevented from rotating around the longitudinal axis R of its
cylinder part 71 by means of the inner projections 83a of the locking member 80 coming in abutment against the planar sides 74b
of the pegs 74. As appears from Figure 11C, the locking member 80 is slidingly mounted on the support 60 by means of its
longitudinal lodgings 84 receiving the outer longitudinal rods 66 of the support 60. The distal ends of the longitudinal lodgings 84
being in abutment on the peg 66a (see Fig. 7B) of the longitudinal rod 66, the locking member 80 is not slidable with respect to
the support 60 in the distal direction. Nevertheless, the locking member 80 is slidable with respect to the support 60 in the
proximal direction.

[0073] As shown also on Figure 11C, in this assembled position of the motor part 100 of the device of the invention, the semi-
collar 81 of the locking member 80 surrounds the distal region of the shaft 21 of the plunger rod 20 and the flexible rings 85 of the
locking member 80 are distally spaced from the transversal ridge 68 of the wall portion 67 of the lateral walls 62 of the support 60.

[0074] As further shown on Figures 11A-11C, the motor part 100 of the device further comprises the button 90 which is slidingly
mounted on the support 60. As more clearly shown on Figure 11C, the button 90 is mounted on the support 60 by means of the
longitudinal legs 69 of the lateral walls 62 of the support 60 being received within the hook 93 of the button 90 and being allowed
to slide therein.

[0075] As shown on Figures 11A-11C, the motor part 100 is an autonomous part of the device 1 of Figure 1A, that may be
transported and/or handled on its own. This motor part 100 is intended to be connected to the housing part of the device, said
housing part comprising the housing 40 containing the prefilled syringe 2, as will appear from the description below. In this view,
the motor part 100 comprises means for connecting the support 60 to the housing 40, under the form of the recesses 65.

[0076] With reference to Figures 1A-1C, the motor part 100 of Figures 11A-11C has been connected to the housing part for
forming the device 1 of the invention. The motor part 100 is connected to the housing 40 of the housing part by means of the
projections 43 of the housing 40 being snap-fitted within the corresponding recesses 65 of the support 60. As such, all the
elements of the motor part which were previously described as being coupled the support 60 are therefore now coupled to the
housing 40 itself, via said support. In the same way, the elements of the motor part which were previously described as being
slidingly mounted with respect to the support 60, such as the button 90, are now slidingly mounted with respect to the housing 40.
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[0077] As appears from comparison between Figure 11C and Figure 1C, the connection of the housing part to the motor part
100 has caused the locking member 80 to be slightly moved in the proximal direction with respect to the support 60. As a
consequence, the proximal end of each flexible ring 85 now comes in contact with the distal face of the transversal ridge 68, yet
without stressing said flexible rings 85. The role of the flexible rings 85 will be described later in the description.

[0078] With reference to Figure 1A, although the locking member 80 has moved proximally, the inner projections 83a of the
locking member 80 still come in abutment against the planar sides 74b of the pegs 74, thereby preventing the lever member 70 to
rotate as explained above.

[0079] With reference to Figure 1A, the arrangement between the various elements received within the housing 40, and
therefore forming the housing part of the device 1, will now be described. The housing 40 has a longitudinal axis A, aligned on the
proximal-distal direction.

[0080] Afirst element contained in the housing 40 is a container, having the form of a syringe 2 in the example shown, aligned
on the longitudinal axis A. The syringe 2 has a global tubular shape and is substantially closed at its distal end by a needle 3 for
the exit of the product to be injected. As shown on Figure 1A, the syringe 2 is prefilled with the product 7 to be injected and is
closed at its proximal end by a stopper 6. As will appear in the following description, the stopper 6 is capable of moving within the
syringe 2 under distal pressure and is intended to cooperate with the distal end of the shaft 21 of the plunger rod 20 in order to
realize injection of the product 7. The syringe 2 is further provided at its proximal end with an outer flange 5. In the storage
position of the device 1 as shown on Figure 1A, the syringe 2 is further provided at its distal end with a rubber cap 4 surrounding
the needle 3 so as to protect it. In an embodiment not shown, the rubber cap may also comprise a rigid part.

[0081] The thus prefilled syringe 2 is received within the syringe holder 10 by means of the distal face of its outer flange 5
bearing onto the proximal rim 11 (see Figure 2A) of the syringe holder 10. The syringe holder 10 is also aligned on longitudinal
axis A and the syringe 2 is therefore blocked in distal translation with respect to the syringe holder 10. In addition, the syringe is
further blocked in proximal translation with respect to the syringe holder 10 by means of friction force existing between the syringe
2 and the syringe holder 10; As a consequence, all elements herein described as being coupled to the syringe holder 10 are
therefore also coupled to the syringe 2.

[0082] In the storage position of the device 1 as shown on Figures 1A-1C, the distal region of the syringe holder 10 is received in
the needle protection sleeve 30. The needle protection sleeve 30 is aligned on longitudinal axis A. The syringe holder 10 is
coupled to the needle protection sleeve 30 first by means of a second helical spring 9, which is in a first stressed state, so that
the distal end of second helical spring 9 bears on the proximal face of the inner radial rim 36 of the distal sleeve 31 of the needle
protection sleeve 30, and the proximal end of the second helical spring 9 bears on the distal face of the distal rim 15 of the
syringe holder 10. The second helical spring 9 being in a first stressed state, it tends to separate the syringe holder 10 from the
needle protection sleeve 30 : as such, the syringe holder 10 and the needle protection sleeve 30 are further coupled together by
means of radial outer peg 14 of the syringe holder 10 being in proximal abutment against the proximal edge 35a of longitudinal
window 35 of the bridging wall 33 of the needle protection sleeve 30. As such, the radial outer peg 14 and the proximal edge 35a
of longitudinal window 35 act as means for maintaining the second helical spring 9 in its first stressed state.

[0083] As shown on Figure 1A, the syringe holder 10 and the needle protection sleeve 30 are further received within the housing
40, the syringe holder 10 being slidingly mounted on the housing 40 by means of the peg 12a of its ridge 12 being engaged in
the proximal longitudinal groove 47 of the housing 40. In this position, the outer projections 16 of the syringe holder 10 (see Fig.
2A) enter the window 44 of the housing 40 by its open proximal end 44a (see Fig. 5B), the outer projections 16 coming in distal
abutment against the distal edge 44b of the window 44 of the housing 40.

[0084] In the storage position of the device 1 as shown on Figure 1A, the syringe holder 10 is further connected to the motor
part 100 of the device 1 by means of the rim 27a of the distal leg 27 of the plunger rod 20 being engaged in flexible hook 13 of
the syringe holder 10.

[0085] The device 1 of Figure 1A further comprises a protection cap 50 for protecting the distal end of the device 1, in particular
the needle 3. The protection cap 50 is mounted on the housing 40 by connection means (not shown) present on the distal cap
51. The long legs 54 and the inner rim 55 are means for removing the rubber cap 4 from the distal end of the syringe 2. The short
legs 52 are received within the second helical spring 9, the proximal end of said legs facing the distal end of the syringe holder 10
to avoid any distal displacement of the needle protection sleeve 30 when the filled syringe is loaded into the housing part of the
device.
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[0086] Regarding the motor part 100, apart from the locking member 80 which has been slightly moved proximally by connection
to the housing 40 as described above, the arrangement and positions of its various elements in Figures 1A-1C are the same than
the ones already described Figures 11A-11C and are not repeated here again.

[0087] In particular, in the position of Figures 1A-1C, the lever member 70 is positioned so as to have its rotatable cylinder part
71 included in a plane tranversal to the longitudinal axis A of the syringe 2. The radial projection 77 has an angular position such
that said radial projection 77 extends distally from the cylinder part 71.

[0088] Moreover, in this position of Figures 1A-1C, the shaft 21 of the plunger rod 20, coupled to the stopper 6 via its distal end,
is aligned on the longitudinal axis A of the syringe. As a consequence, the helical spring 8, which is lodged in the tubular lodging
23 of the plunger rod 20, is aligned on the longitudinal axis of the tubular lodging 23, which is parallel but separate from the
longitudinal axis A. As will appear later in the description, this lateral position of the helical spring 8 with respect to the longitudinal
axis A will allow the helical spring 8 to produce a distal force parallel to the longitudinal axis A when said helical spring 8 is freed.
In the position of the device 1 shown on Figures 1A-1C, the housing 40 is fixed with respect to the support 60.

[0089] Although the housing 40, and the various elements it contains, namely the syringe 2, the syringe holder 10, the needle
protection sleeve 30, the rubber cap 4, the protection cap 50, has been described above in a position where it is connected to the
motor part 100 of the device 1, such housing 40 and its elements form an autonomous part of the device 1 that may be
transported and/or handled on its own.

[0090] The device 1 of the invention has therefore advantages for the pharmaceutical companies, which may fill the syringe 2 on
a first site, and assemble the syringe 2 in the housing 40 on this first site, while the motor part 100 of the device 1 may be
assembled on a second site. The motor part 100 and the housing 40 may then be connected to each other so as to obtain the
device 1.

[0091] The device 1 of the invention is provided to the user in the configuration shown on Figures 1A-1C, preferably surrounded
by an outer shell 400, as shown on Figure 20. The user is usually a patient that will complete the injection on his own. When the
user is ready, he grasps the device 1 of Figures 1A-1C and he removes the protection cap 50. During the step of removal of the
protection cap 50, thanks to the syringe holder 10 being firmly connected to the motor part 100 of the device 1 by means of the
rim 27a of the distal leg 27 of the plunger rod 20 being engaged in flexible hook 13 of the syringe holder 10, the syringe 2
remains in the same position and is not submitted to back and forth movements in the distal and proximal directions.

[0092] Once the cap 50 is removed, the device 1 may not be triggered as long as the device 1 is not applied in a proper way on
the skin of the patient. Indeed, the removal of the cap 50 has not changed the relationship between the support 60 and the
plunger rod 20, and in particular between the lever member 70 and the locking member 80.

[0093] Figure 12Ais a partial detail perspective view of the relationship between the locking member 80 and the lever member
70 in the position of the device 1 where the protection cap 50 has been removed but the device 1 has not yet been applied on the
skin of the patient. For clarity's sake, the support 60 is not shown on Figure 12A: nevertheless, it must be born in mind that the
distal end of the pegs 74 are in abutment on the abutment surface 61a of the longitudinal ridge 61 of the support 60 (see Figure
11A). With reference to Figure 12A, in this position of the device 1, the cylinder part 71 of the lever member 70 is not allowed to
rotate along its longitudinal axis R because of the planar sides 74b of the pegs 74 being in abutment against the inner projections
83a of the locking member 80.

[0094] Figure 12B is a view similar to Figure 12A, on which the representation of the distal end 91d of the longitudinal portion
91c of the button 90 has been added. It appears clearly from this Figure 12B that, if the user pushes distally on the transversal
wall 92 of the button 90 (see Figures 10 and 1A), the distal end 91d of the longitudinal portion 91c of the button will move distally
but will have no action on the lever member 70. In particular, the sloped surface 91 e of the distal end 91 d of the button may
come in contact with the rounded side 74a of the peg 74 of the lever member 70, but nothing will happen, as the lever member 70
is not allowed to rotate, as explained above. The lever member 70 therefore acts as retaining means for maintaining the first
helical spring 8 in its first stressed state, and the lever member 70 is in a passive condition, as activation of the button 90 has no
effect on the lever member 70 and therefore does not trigger the injection.The locking member 80 acts as locking means for
preventing the triggering means (button 90 and its sloped surface 91e) from moving the lever member from its passive condition
to its active condition.

[0095] With reference to figures 12A and 12B, one can see that, in this passive condition of the lever member 70, the proximal
face 34a of each proximal projection 34 of the needle protection sleeve 30 (partially shown) faces directly the distal end 83b of a
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longitudinal leg 83 of the locking member 80.

[0096] As a consequence, for releasing the locking member 80 and allowing the lever member 70 to be able to go from its
passive condition to an active condition, in which the insertion of the needle may be triggered, the user needs to apply the device
1 on his skin or on the skin of the patient via the distal end 31 b of the distal sleeve 31 of the needle protection sleeve 30 as
shown on Figure 13A, and then push distally on the housing 40. Because of the relationship described above between the
housing 40 and the needle protection sleeve 30, this movement causes the needle protection sleeve 30 to move proximally with
respect to the housing 40, and therefore with respect to the support 60, which is fixed with respect to the housing 40. While the
needle protection sleeve 30 moves proximally with respect to the support 60, the proximal faces 34a of its proximal projections 34
push proximally onto the distal ends 83b of the locking member 80, since said distal ends 83b face the proximal faces 34a of the
proximal projections 34 of the needle protection sleeve 30, as shown on Figures 12A and 12B.

[0097] As a consequence, and with reference to Figure 14A which schematically shows the inner projection 83a of the locking
member 80, the peg 74 of the lever member 70 and the distal end 91d of the button 90, the inner projection 83a of the locking
member 80 is moved proximally with respect to the peg 74 of the lever member 70, said inner projection 83a no more facing the
planar side 74b of the peg 74 of the lever member 70. The locking member 80 has therefore been released and distal movement
of the button 90 is now capable of rotating the cylinder part 71 of the lever member 70, as will appear later from description of
Figure 14B. During this step, the proximal faces 34a of the proximal projections 34 of the needle protection sleeve 30 form
deactivating means of the locking member 80, acting as locking means for preventing the triggering means from moving the
retaining means , namely the lever member 70, from its passive condition to its active condition..

[0098] As shown on Figure 13A, the inner projection 83a of the locking member 80 no more faces the planar side 74b of the peg
74 of the lever member 70. With reference to Figure 13C, one can see that the proximal movement of the locking member 80 with
respect to the support 60, allowed as the locking member 80 is slidingly mounted on the support 60, has caused the flexible rings
85 to come in abutment against the distal face of the transversal ridges 68 of the support 60, thereby reaching their flattened
condition corresponding to their stressed condition. The flexible rings 85 therefore allow the deactivating means, namely the
needle protection sleeve 30, to come back to its storage position in case the user is not satisfied by the location where he has
applied the device 1 on the skin in the first place and decides to remove the device 1 from the skin in order to apply it at another
location before triggering injection. When the user removes the device 1 from the first location, the flexible rings 85 come back to
their rest state automatically and cause the distal movement of the locking member 80, thereby locking again the triggering
means. The flexible rings 85 therefore act as storage elastic return means for urging the needle protection sleeve 30 back in its
storage position, in the absence of any pressure applied on said housing 40 or needle protection sleeve 30.

[0099] The device 1 of the invention is therefore safe, as the user is allowed to give more than just one try in order to choose the
location on the skin where he wishes to trigger the injection.

[0100] Once the user is satisfied with the location on the skin where he has applied the device 1, and once the locking means
are released, as explained above, the user pushes distally on the transversal proximal wall 92 of the button 90. The button 90
being slidingly mounted onto the support 60, the distal end 91d of the button moves distally with respect to the lever member 70.
This movement causes the sloped surface 91e of the distal end 91d of the button 90 to come in contact with the rounded side
74a of the peg 74 of the lever member 70, as shown on Figure 14B, causing the rotation of the cylinder part 71 (see Fig. 8) of the
lever member 70 around its longitudinal axis R. Only little force is required from the user for pushing the sloped surface 91e as
the user may benefit from natural gravitational force for completing this step, the button 90 being slidingly mounted onto the
support 60 along a direction parallel to said longitudinal axis A.

[0101] The radial projection 77 moves from its first angular position (extending in the distal direction) to its second angular
position, in which it is parallel to the oblique wall 26 (see Figure 15A) acting as an abutment surface for maintaining the radial
projection 77 in this second angular position. As a consequence of the radial projection 77 reaching its second angular position,
the distal face of the peg 74 escapes the abutment surface 61 a of the longitudinal ridge 61 of the lateral wall 62 of the support
60. While pressing distally onto the transversal wall 92 of the button, the only resistance the user has to overcome is the angular
displacement of the radial projection 77 : such an angular displacement requires only very little force to be completed. The user
needs not apply a high force on the button 90 in order to complete this tep. The activation of the triggering means and the
initiation of the insertion step of the needle is therefore very easy and simple : the user has no anxety to face as the step
proceeds very softly and smoothly.

[0102] The moving of the lever member 70 from its passive condition to its active condition frees the first helical spring 8 which

expands, as it automatically tries to reach a less stressed state than its first state.The button 90 therefore acts as triggering
means for releasing the retaining means, namely the lever member 70. Whil expanding, the helical spring 8 produces a distal
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force along the axis of the longitudinal tubular lodging 23, said axis being parallel to the longitudinal axis A. The plunger rod 20,
thanks to its bridge 22 and its shaft 21, is shaped and dimensioned so as to transmit this distal force to the syringe 2.

[0103] Because of the gliding resistance of the stopper 6, which is reinforced by the fact that the rim 27a of the distal leg 27 of
the plunger rod 20 is engaged in the flexible hook 13 of the syringe holder 10, the stopper 6 does not move with respect to the
syringe 2, but the plunger rod 20, the syringe holder 10 and the syringe 2 are all driven in the distal direction, thereby realizng
the insertion of the needle 3 into the injection site 10, as shown on Figure 15A. The rim 27a of the distal leg 27 of the plunger rod
20 and the flexible hook 13 of the syringe holder 10 therefore form maintaining means for maintaining the syringe 2 fixed with
respect to the plunger rod 20 when the first helical spring 8 goes from its first state to its second state. During this step, the first
helical spring 8 therefore acts as biasing means for moving the syringe 2 from its first position to its second position, said second
position being an insertion position (needle inserted into the injection site).

[0104] In this position of the device 1 where the needle 3 is inserted in the injection site 10, and the distal end of the syringe 2
comes in abutment with the skin of the patient, as shown on Figure 15A, the peg 12a of the syringe holder 10 has reached the
window 48 of the proximal longitudinal groove 47 of the housing 40 in which it has become engaged. As a consequence, the
syringe holder 10 is now no more slidable with respect to the housing 40. The peg 12a and the window 48 therefore act as fixing
means for maintaining the syringe 2 in its second position with respect to the housing 40. Moreover, the distal movement of the
syringe holder 10 with respect to the needle protection sleeve 30 has caused the second helical spring 9 to reach a second state,
in which it is more stressed than in its first state.

[0105] As a consequence, from this step on, the syringe holder 10 will remain fixed with respect to the housing 40, and the
removal of the device 1 from the skin of the patient will automatically cause the expansion of the second helical spring 9 and
therefore the movement of the needle protection sleeve 30 to its final position, in which it surrounds the needle 3 (see Figure
17A). The device 1 of the invention is therefore very safe and requires no additional effort from the user for triggering the
protection of the needle 3 as soon as the insertion step is completed, regardless from the fact that the injection step has started
or not.

[0106] Once the needle 3 is inserted, the first helical spring 8 continues to expand towards a third state, less stressed than its
second state. As is shown on Figure 15A, the distal end of the syringe 2 being now in abutment against the skin of the patient, the
syringe 2 cannot be moved further on in the distal direction, and the force of the helical spring 8 now causes the rim 27a of the
distal leg 27 of the plunger rod 20 to escape the flexible hook 13 of the syringe holder 10 by overcoming the distal outer
projection 13a of this hook 13, thereby causing the distal movement of the stopper 6 within the syringe 2. The injection therefore
takes place and the product 7 is expelled into the injection site 10 through the needle 3 until the stopper 6 reaches the distal end
of the syringe 2, as shown on Figure 16A. In this position of end of injection, the rim 27a of the distal leg 27 of the plunger rod 20
comes close to the outer radial rim 45 of the housing 40.

[0107] During this step, the first helical spring 8 acts as urging means for distally moving the stopper 6 once the syringe 2 has
reached its second position, and therefore realize injection of the product 7. As such, in the example shown on these figures, the
biasing means and the urging means are under the form or a single helical spring, namely the first helical spring 8, going from a
first state to a second state, and then from said second state to a third state, said third state being less stressed than said second
state, said second state being less stressed than said first state.

[0108] Whatever the necessary intrinsic force of the helical spring 8 for completing both the insertion step and the injection step,
the effort required from the user at the beginning of the process for initiating the insertion step remains low due to the
arrangement of the lever member 70.

[0109] In embodiments not shown, the biasing means and the urging means could be under the form of two different helical
springs. In embodiments, these two different helical springs could be concentric.

[0110] The user then removes the device 1 from the injection site, and, as already explained above, the second helical spring 9
naturally expands from its second state to a rest state and causes the needle protection sleeve 30 to move distally with respect to
the syringe 2 and to cover the needle 3, as shown on Figure 17A. The needle protection sleeve 30 therefore acts as needle
protection means movable with respect to said housing 40 when the syringe 2 is fixed in its second position with respect to said
housing 40 between an insertion position, in which the distal tip of the needle extends beyond the distal end of the needle
protection means, and a final position, in which the distal tip of the needle does not extend beyond the distal end of the needle
protection means and is surrounded by the needle protection means. During this step, the second helical spring 9 acts as elastic
return means for automatically moving said needle protection means (needle protection sleeve 30) from its insertion position to its
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final position, upon removal of the device 1 from the injection site 10 by the user.

[0111] Figures 18A-18E are partial views showing only the needle protection sleeve, the lever member and the button of a
device 101 which is an alternative embodiment of the device 1 of Figures 1A-17B, in which the locking means is integrate with the
needle protection sleeve. The other parts of the device 101 being identical to that of the device 1 of figures 1A-17B, for sake of
clarity, they are not shown again on the Figures. On these Figures, the lever member is identical to that of the device 1 of figures
1A-17B and the same references have been maintained.

[0112] With reference to Figures 18A-18E, the needle protection sleeve 130 is dimensioned and shaped so as to be able to
receive a syringe holder like in figures 1A-17B. The needle protection sleeve 130 comprises a distal sleeve 131 having a proximal
end and a distal end and a globally tubular shape. At its proximal end, the distal sleeve 131 is provided with two lateral walls 132,
parallel to each other and extending in the proximal direction. The two lateral walls 132 are linked to each other by a bridging wall
133 identical to the bridging wall 33 of the device of Figures 1A-17B. Each lateral wall 132 is further provided, at its corner joining
the bridging wall 133, with a proximal projection 134 having a proximal face 134a. Each proximal face 134a is further provided with
a proximal leg 137. Each proximal leg 137 is provided at its proximal end with a transversal wall 138 extending in the backward
direction and terminated by a planar wall 139. At its distal end, the distal sleeve 131 is provided with an inner radial rim (not visible
on the Figures) identical to inner radial rim 36 of figures 1A-17B.

[0113] With reference to Figures 18A-18E, the button 190 comprises two parallel longitudinal lateral walls 191 bridged together
at their proximal ends by a transversal proximal wall 192. Each lateral wall 191 has a globally longitudinal portion 191c, the distal
end 191d of which has a pointed shape comprising a sloped surface 191 e.

[0114] The device 101 has no part corresponding to the locking member referenced 80 of the device 1 of Figures 1A-17B. In
device 101, the locking means is the surface corresponding to the planar wall 139 of the transversal wall 138 of the needle
protection sleeve 130.

[0115] With reference to Figure 18A, the device 101 is in its storage position. In this position, the lever member 70 is positioned
so as to have its rotatable cylinder part 71 included in a plane tranversal to the longitudinal axis A of the syringe (not shown). The
radial projection 77 has an angular position such that said radial projection 77 extends distally from the cylinder part 71.

[0116] The planar wall 139 is in abutment against the peg 74, therefore preventing the lever member 70 to rotate, even if a user
pushes distally on the button 190 thereby causing distal movement of the distal end 191d of the button 190. The lever member 70
is in its passive condition and the planar wall 139 acts as locking means preventing the triggering means (button 190) from
moving the lever member 70 from its passive condition to its active condition.

[0117] With reference to Figure 18B, the device 101 has been applied on the skin of the patient and the user has pushed distally
on the housing (not shown) in the same manner as that described in Figures 1A-17B for device 1. As a consequence, the needle
protection sleeve 130 has moved proximally with respect to the lever member 70, and the planar wall 139 now faces the peg 74
no more. The locking means (planar wall 139) have been released by the needle protection means 30 acting as deactivating
means.

[0118] With reference to Figure 18C, the user has pushed distally on the transversal wall 192 of button 190, thereby causing
distal movement of the distal end 191d of the button 190 with respect to the lever member 70. The sloped surface 191 e of the
button 190 comes in abutment on the rounded side of peg 74, causing the rotation of the lever member 70. The radial projection
77 of the lever member 70 moves from its first angular position to its second angular position and escapes the support (not
shown), freeing the first helical spring (not shown) in the same manner as that described for the device 1 of Figures 1A-17B.

[0119] Like in the embodiment of Figures 1A-17B, while pressing distally onto the button 190, the only resistance the user has to
overcome is the angular displacement of the radial projection 77 : such an angular displacement requires only very little force to
be completed. The user needs not apply a high force on the button 190 in order to complete this tep. The activation of the
triggering means and the initiation of the insertion step of the needle is therefore very easy and simple : the user has no anxiety
to face as the step proceeds very softly and smoothly.

[0120] With reference to Figure 18D, the device 101 is shown in its position where the needle (not shown) has been inserted.
With reference to Figure 18E, the device 101 is shown in its position where the needle protection sleeve 130 is in its final position.

[0121] With reference to Figure 25 is shown a partial view of the motor part 100 of the device 101 of Figures 18A-18E, before
connection to the housing part, and with temporary lock, under the shape of an axle 75 fixed with respect to support 60, facing the
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lever member 70 for preventing said lever member 70 to rotate. In this view, the lever member 70 is further provided with a distal
leg 76 designed for facing axie 75. Once the motor part 100 is connected to said housing part, the axle 75 is removed from said
motor part 100 and then replaced by the surface 139 of needle protection sleeve 130.

[0122] With reference to Figures 19A and 19B is shown a controlling means and temporizing means assembly 210 suitable for
devices 1 and 101 of Figures 1A-18E. The controlling means and temporizing means assembly 210 of Figures 19A and 19B
comprises a holder 220 bearing a damping gear wheel 230 coupled with a sensitive indicator 240 via a helical spring 250.

[0123] With reference to Figures 19A and 19B, the holder 220 comprises a back wall 221 connecting together two lateral walls
222. The back wall 221 is intended to receive the damping gear wheel 230 : the damping gear wheel 230 is fixed to the back wall
221 in a classical way. Each lateral wall 222 is provided at its free edge 222a with a longitudinal hook 223 : as will appear from the
description below, these hooks 223 are intended to maintain the controlling means and temporizing means assembly 210 fixed to
the support 60 of the device of Figures 1A-18E. The holder 220 is provided with a first longitudinal leg 224 extending from the
back wall 221 in the distal direction and provided at its distal end with a side peg 224a. Slightly proximally spaced from the side
peg 224a, the longitudinal leg 224 is further provided with a front peg 224b. The back wall 221 is further provided with a second
longitudinal leg 225 extending in the distal direction and globally parallel to the first longitudinal leg 224, the second longitudinal
leg 225 being shorter than the first longitudinal leg 224. The second longitudinal leg 225 is provided at its distal end with a front
rim 225a. Opposite the two longitudinal legs (224, 225), the holder 220 is provided with a proximal shaft 226 extending from the
back wall 221 in the proximal direction. At its distal end, where it is connected to the proximal edge of the back wall 221, the shaft
226 is provided with a circular rim 227.

[0124] Still with reference to Figures 19A and 19B, the damping gear wheel 230 comprises a circular plate 231 bearing a
cogwheel 232 provided with circumferentially distributed outer teeth 233. The circular plate 231 is fixed with respect to the holder
220. The cogwheel 232 is allowed to rotate with respect to the circular plate 231 around its rotation axis 234, the rotation of the
cogwheel 232 being controlled so as to be reduced by means of cooperation between a lubricant such as grease and the circular
plate 231.

[0125] With reference to Figures 19A and 19B, the sensitive indicator 240 comprises a tubular part 241 provided at its proximal
end with an inner radial rim 241a. The sensitive indicator 240 is further provided with a longitudinal leg 242 extending from the
distal end of the tubular part 241 in the distal direction, the longitudinal leg 242 bearing a ratchet rail 243 provided with a plurality
of notches 244. The longitudinal leg 242 further comprises near its distal end a recess 245 located opposite to the ratchet rail
243. At the proximal end of the tubular part 241 and laterally spaced with respect to the longitudinal axis of said tubular part 241,
extends a shaft portion 246 in the proximal direction. The shaft portion 246 is provided at its proximal end with a rounded bump
247.

[0126] On Figures 19A and 19B, the controlling means and temporizing means assembly 210 is in a before use position,
preloaded and ready to be triggered for producing a sensitive indication in a delayed manner. In this before use position, the
sensitive indicator 240 is mounted on the holder 220 by means of shaft 226 of the holder 220 being received within the tubular
part 241 of the sensitive indicator 240, the distal end of the tubular part 241 bearing onto the proximal edge of the back wall 221.
The helical spring 250 is received within the tubular part 241, where it surrounds the shaft 226. As appears from Figure 19B, the
distal end of the helical spring 250 bears on the circular rim 227 of the holder 220 and the proximal end of the helical spring 250
bears on the inner radial rim 241 a of the tubular part 241. In this preloaded position of the controlling means and temporizing
means assembly 210, the helical spring 250 is in a stressed state, tending naturally to separate the sensitive indicator 240 from
the holder 220. Nevertheless, the sensitive indicator 240 is maintained fixed in translation with respect to the holder 220 by means
of front peg 224b of the first longitudinal leg 224 of the holder 220 being engaged in the recess 245 of the longitudinal leg 242 of
the sensitive indicator 240. As appears also from Figure 19A, the notches 244 of the ratchet rail 243 of the sensitive indicator 240
face the teeth 233 of the cogwheel 232 so as to be able to cooperate with them for rotating the cogwheel 232.

[0127] The functioning of the controlling means and temporizing means assembly 210 will now be explained with respect to
Figures 20-21B, in which the controlling means and temporiziing means assembly 210 has been fixed to a device 201 differing
from device 1 of Figures 1A-17B mainly by the shape of the proximal region of the plunger rod 20. The plunger rod 20 of the
device 201 of Figures 20-21B differs from that of Figures 1A-17B by the presence of a side projection 28 located at its proximal
end and visible on Figure 20. Concerning the rest of the device 201, the references designating the same elements as in Figures
1A-17B have been maintained.

[0128] As appears from Figure 20, the controlling means and temporizing means assembly 210 is fixed onto the support 60 of
the device 201 by means of hooks 223 being snap-fitted into engaging surfaces (not visible on the Figures) located on lateral
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walls 62 of the support 60. The controlling means and temporizing means assembly 210 is assembled on the support 60 in its
preloaded state as shown on Figures 19A and 19B. Device 201 operates in the same manner as device 1 of Figures 1A-17B, and
the controlling means and temporizing means assembly 210 remains in its preloaded state from the storage position of the device
201 until the end of the injection step : in other words, the operations described from Figure 1A to Figure 16A for device 1 are
also valid for device 201.

[0129] On Figure 20 is further shown partially and in dot line an outer shell 400 surrounding the device 201. Such an outer shell
400 protects the various elements constituting the device 201 and cancels from the user's view all these elements and their
arrangement so as to render the device simpler and more friendly to the user. The outer shell 400 is provided at its proximal end
400a with a proximal hole 410 for the user to be able to activate the triggering means, namely to push distally on the button 90.
The outer shell 400 is also provided at its distal end 400b with a distal hole 420 in order to let the needle protection means and
the needle exit from the outer shell 400 for operation of the device. As shown on Figure 20, an inner space 430 is present at the
proximal end 400a of the outer shell 400, located between the rounded bump 247 of the sensitive indicator 240 and the distal
face of a transversal wall 440 forming the proximal end 400a of the outer shell 400.

[0130] The controlling means and temporizing means assembly 210 is triggered at the end of the injection step, when the
stopper, pushed distally by the plunger rod 20, comes close to the distal end of the syringe. This position is shown on Figure 21A
: at this moment, the side projection 28 of the plunger rod 20, which moves distally under the action of the first helical spring 8
tending to reach a less stressed state, comes in contact with the side peg 224a of the first longitudinal leg 224 of the holder 220
of the controlling means and temporizing means assembly 210, and deflects it. For clarity's sake, the outer shell 400 has not been
shown, or is only partially shown, on Figures 21A and 21B.

[0131] By deflecting the side peg 224a of the first longitudinal leg 224 of the holder 220, the side projection 28 of the plunger rod
20 disengages the front peg 224b of the first longitudinal leg 224 of the holder 220 from the recess 245 of the longitudinal leg
242 of the sensitive indicator 240, thereby freeing the helical spring 250 of the controlling means and temporizing means
assembly 210. The helical spring 250 expands in order to reach a less stressed state and pushes proximally on the sensitive
indicator 240 which is moved in the proximal direction, as shown on Figure 21B. During this movement, the notches 244 of the
ratchet rail 243 of the sensitive indicator 240 cooperate with the teeth 233 of the cogwheel 232 which rotates. The rotation of the
cogwheel 232 being controlled so as to be reduced as explained above, the proximal movement of the ratchet rail 243 and thus of
the shaft portion 246 and rounded bump 247 of the sensitive indicator 240 is dampened, so that the movement of the rounded
bump 247 from its distal position, shown on Figure 21A to its proximal position, shown on Figure 21B, takes a certain time. When
the rounded bump 247 reaches its proximal position after having traveled in inner space 430, it comes in contact with the distal
face of the transversal wall 440 of the outer shell 400 (partially shown on Figure 21B) and produces a sensitive indication, such
as a sound. When the user hears this sound, he knows that substantially all the product has been injected and that he can
remove the device 201 from the injection site with no risk. The delay between the moment the controlling means and temporizing
means assembly 210 is triggered (Figure 21A) and the moment the contact between the rounded bump 247 and the transversal
wall 440 produces a sound ensures that substantially all the product has been injected and that the user will not remove the
device from the injection site too early.

[0132] In the example shown, the sensitive indication is therefore a sound indication. Alternatively or in combination, the sensitive
indication could be a visual indication or a tactile indication. For example, the transversal wall 440 of the outer shell 400 could be
made of a transparent material allowing the user to see the rounded bump 247 once it has reached its proximal position. In such a
case, the sensitive indicator would produce a visual indication that the device may be removed from the injection site. Alternatively
or in combination, the outer shell 400 may be provided with a hole in the transversal wall 440, allowing the rounded bump 247 to
be felt by the hand of the user. In such a case, the sensitive indicator would produce a tactile indication that the device may be
removed from the injection site. In embodiments not shown, the rounded bump 247 may comprise a light that may be caused to
be switched on when all the product has been expelled from the syringe.

[0133] With reference to Figure 22 is shown an alternative embodiment of the controling means and temporizing means
assembly of Figures 19A and 19B. The assembly 210 of Figure 22 differs from that of Figures 19A and 19B in that the distal
region of the longitudinal leg 242 of the sensitive indicator 240 is further provided with side pins 248 (four on the example shown)
able to cooperate with the front rim 225a of the second longitudinal leg 225 of the holder 220, when the sensitive indicator 240
moves proximally as explained above. The sensitive indicator 240 therefore produces a repeated sound, produced by the pins
248 coming in contact with, and escaping from, the front rim 225a of the second longitudinal leg 225 of the holder 220.

[0134] With respect to Figures 23A-24B is shown an alternative embodiment of a controlling means and temporizng means

assembly for the device of the invention. The controlling means and temporizing means assembly 310 of Figures 23A-24B
comprises a holder 320 intended to be fixed to the support 60 of device 201 of Figures 21A-21B. The holder 320 bears a
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sensitive indicator 340 intended to move with respect to the holder 320 once the controlling means and temporizing means
assembly 310 is triggered.

[0135] With reference to Figures 23A and 23B, the holder 320 comprises lateral arms 321 provided with hooks 323 intended to
be snap-fitted on the support 60 of device 201, as shown on Figures 24A and 24B, and in the same manner as described for
Figures 21A-21B. The holder 320 comprises a piston 322 provided at its proximal end with a stopper 324 in which are arranged
two longitudinal holes 324a. The holder 320 further comprises two lateral wall portions 325, distally spaced from the lateral arms
321. Each lateral wall portion 325 is provided in its proximal region with a plurality (three on the example shown) of inner teeth
326, and at its distal end with an inner peg 327.

[0136] Still with reference to Figures 23A and 23B, the sensitive indicator 340 is under the form of a tubular barrel 341 open at
its distal end and closed at its proximal end by a shaft 342 extending in the proximal direction. The tubular barrel 341 is provided
at its proximal end with an inner rim 341 a forming an abutment surface. The sensitive indicator 340 is further provided at the
distal end of the tubular barrel 341 with a transversal wall 343 from which two parallel longitudinal legs 344 extend in the distal
direction. Each longitudinal leg 344 is provided at its distal end with an outer peg 345.

[0137] In the preloaded state of the controlling means and temporizing means assembly 310, as shown on Figures 23A and 23B,
the piston 322 and the stopper 324 of the holder 320 are received within the tubular barrel 341 of the sensitive indicator 340. A
helical spring 350 in a stressed state is lodged within said tubular barrel 341, with its distal end bearing on the stopper 324 and its
proximal end bearing on the abutment surface formed by the inner rim 341a of the tubular barrel 341. The helical spring 350
naturally tends to separate the holder 320 from the sensitive indicator 340. Nevertheless, in the preloaded state of the controlling
means and temporizing means assembly 310, the sensitive indicator 340 is maintained fixed with respect to the holder 320 by
means of outer pegs 345 of the sensitive indicator 340 being in proximal abutment against inner pegs 327 of lateral wall portions
325 of the holder 320.

[0138] As shown on Figures 24A and 34B, the controlling means and temporizing means assembly 310 is mounted on the
support 60 of a device 301 identical to that of Figures 21A and 21B. In this embodiment, the plunger rod 20 of device 201 of
Figures 24A and 24B comprises two side projections 28 at its proximal end, one on each side of the plunger rod 20.

[0139] Like for the Figures 21A and 21B, the controlling means and temporizing means assembly 310is triggered at the end of
the injection step, when the stopper, pushed distally by the plunger rod 20, comes close to the distal end of the syringe. This
position is shown on Figure 24A : at this moment, the side projections 28 (only one is visible on Figure 24A) of the plunger rod 20,
which moves distally under the action of the first helical spring (not visible on Figure 24a) tending to reach a less stressed state,
come in contact with the outer pegs 345 of the longitudinal legs 344 of the sensitive indicator 340 of the controlling means and
temporiang means assembly 310, and deflect them. For clarity's sake, the outer shell 300 has not been shown on Figures 24A
and 24B.

[0140] The outer pegs 345 are therefore disengaged from inner pegs 327 of lateral wall portions 325 of the holder 320, and the
helical spring 350 is free to expand towards a less stressed state. Expansion of the helical spring 350 causes the sensitive
indicator 340 to move proximally. This movement is dampened by the presence of grease which is sheared through the
longitudinal holes 324a of the stopper 324, so that the movement of the sensitive indicator 340, from its distal position shown on
Figure 24A, to its proximal position, shown on Figure 24B, takes a certain time. The proximal end of the shaft 342 then comes in
contact with the distal face of the transversal wall 440 of the outer shell 400 (as shown on Figure 21 B) and produces a sensitive
indication, such as a sound. When the user hears this sound, he knows that substantially all the product has been injected and
that he can remove the device from the injection site with no risk. The delay between the moment the controlling means and
temporizing means assembly 310 is triggered (Figure 24A) and the moment the contact between the shaft 342 and the
transversal wall 440 produces a sound ensures that substantially all the product has been injected and that the user will not
remove the device 301 from the injection site too early. Like for the previous embodiment of Figures 19A-21B, the sensitive
indicator 340 could produce a sound, visual and/or tactile indication of the fact that the device 201 may be removed from the
injection site with no risk.

[0141] With reference to Figure 26 is shown an alternative embodiment for the plunger rod of device of Figures 1A-24B,
provided with dampening means for reducing the rate with which the syringe 2 moves from its first position to its second position,
under the effect of the first helical spring 8. With reference to this Figure, the plunger rod 520 comprises a first part 520a
comprising a shaft 521, a bridge 522, longitudinal lodging 523 for accommodation of the first helical spring 8, semi-circular recess
525, oblique wall 526, distal leg 527 and rim 527a similar to bridges 22, longitudinal lodging 23, semi-circular recess 25, oblique
wall 26, distal leg 27 and rim 27a of Figures 3A-3C. The plunger rod 520 further comprises a second part 520b comprising a
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tubular rod 528, open at its proximal end 528a and closed at its distal end 528b, capable of receiving the shaft 521. The closed
distal end 528b of tubular rod 528 is intended to cooperate with the stopper 6. A helical spring 529 is lodged within the tubular rod
528 so as to surround the shaft 521. The helical spring 529 bears at its distal end on an inner rim 528c of tubular rod 528 and at
its proximal end on the distal face of bridge 522. The helical spring 529 is in a stressed state before any insertion step, and it is
maintained in said stressed state by means of a proximal tooth 528d of tubular rod 528 being in distal abutment on a proximal
face of bridge 522. When the distal movement of plunger rod 520 is triggered in the manner already described above for Figures
1A-17B under the expansion of first helical spring 8, the distal movement of first part 520a of the plunger rod 520 causes the
compression of helical spring 529 towards a more stressed state than its initial stressed state. As a consequence, the first helical
spring 8 needs to overcome the additional resistance caused by the compression of helical spring 529, and the rate with which
the syringe 2 moves from its first position to its second position is therefore reduced. The helical spring 529 acts as a dampening
means for reducing the rate with which the syringe 2 moves from its first position to its second position, under the effect of the first
helical spring 8. Such embodiments allow reducing the effect of the shock felt on his skin by the patient and produced by the
syringe 2 coming in contact with his skin, when the needle is inserted into the injection site.
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PATENTKRAV

L.

Apparat (1; 101; 201;301) til injektion af et produkt (7) pa et injektionssted
(10), hvilket apparat omfatter:

Et hus (40), som har en lengdeakse A og modtager en beholder (2) for produk-
tet, som skal injiceres, hvilken beholder ligger pa linje med leengdeaksen, og
hvilken beholder i det vasentlige er lukket i en proximal ende ved hjzlp af et
stop (6), som er i stand til distalt at blive bevaget inden 1 beholderen med hen-
blik pa at afgive produktet, som skal injiceres, til en distal ende ved hjelp af en
nal (3) til udgang for produktet, der skal injiceres, hvilken beholder kan bevz-
ges i forhold til huset mellem en fgrste position, i hvilken nélen ikke straekker
sig ud over en distal ende af huset, og en anden position, som distalt har en vis
afstand til den fgrste position, i hvilken nalen straekker sig ud over husets dista-

le ende,

et forspaendingsmiddel (8), som er koblet til beholderen og til huset i det mind-
ste fra husets fgrste position til husets anden position, hvilket forspendings-
middel er udformet til at udgve en distal kraft pa beholderen med henblik pa at
bevage beholderen fra dens fgrste position til dens anden position, nar behol-
deren overgar fra en fgrste tilstand til en anden tilstand, hvilken anden tilstand

er mindre spendt end den fgrste tilstand;

et tilbageholdemiddel (70, 74, 74b, 77), som i den fgrste position for beholde-
ren er koblet til beholderen og huset for aftageligt at holde forspandingsmidlet
1 dets fgrste tilstand, hvorved tilbageholdemidlet kan bevage sig fra en passiv
tilstand, i hvilken det holder forspendingsmidlet i dets fgrste tilstand, til en ak-
tiv tilstand, i hvilken forspeendingsmidlet er fri, med henblik pa at udvide sig i
dets anden tilstand, et udlgsemiddel (90, 91e; 190, 191e), som kan beveage til-
bageholdemidlet fra dets passive tilstand til dets aktive tilstand,

kendetegnet ved, at tilbageholdemidlet omfatter et momentarm-element (70),
som omfatter en drejelig cylinderdel (71) og i det mindste et radialt fremspring
(77), der strekker sig fra cylinderdelen, hvorved det radiale fremspring befin-

der sig i en fgrste vinkelstilling, nar tilbageholdemidlet befinder sig i sin passi-
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2

ve tilstand, og hvorved det radiale fremspring befinder sig i en anden vinkel-
stilling, der er forskellig fra den fgrste vinkelstilling, nar tilbageholdemidlet
befinder sig 1 sin aktive tilstand, hvorved den drejelige cylinderdel er indeslut-

tet i et plan pa tvers af lengdeaksen A.

. Apparat (1; 101; 201; 301) ifglge krav 1, hvorved forspendingsmidlet er en

fjeder (8), som er forbundet til stoppet via en stempelstang (20; 520), hvilket
apparat ydermere omfatter holdemidler, som kan friggres med henblik pa fast-
holdelse af beholderen i forhold til stempelstangen, nar fjederen overgar fra sin
ferste tilstand til sin anden tilstand, hvorved holdemidlet friggres, nar fjederen

nar sin anden tilstand.

. Apparat (1; 101; 201; 301) ifglge krav 2, hvorved holdemidlet (13) omfatter en

krog, som er stationzr i forhold til beholderen, hvorved krogen griber om en
rand (27a), som er tilvejebragt pa stempelstangen, hvorved randen kun pa
grund af fjederkraften kan undvige fra krogen, efter at beholderen har naet sin

anden position, og fjederen befinder sig i sin anden tilstand.

. Apparat (1; 101; 201; 301) ifglge krav 2 eller 3, hvorved momentarm-

elementets cylindriske del drejeligt er optaget i en udsparing (25; 525) i stem-
pelstangen, og hvorved det radiale fremspring er i indgreb i en anslagsflade
(61a), som er stationzr i forhold til huset, nar det radiale fremspring befinder
sig 1 sin fgrste vinkelposition, hvorved det radiale fremspring er lgsgjort fra
anslagsfladen, hvorved det radiale fremspring befinder sig i sin anden vinkel-

position.

. Apparat (1; 101; 201; 301) ifglge krav 4, hvorved udlgsemidlet omfatter en

knap (90; 190), der er monteret med henblik pa glidende, translatorisk bevee-
gelse i forhold til huset, hvilken knap omfatter en trykkeflade (92; 192), som er
tilgeengelig for en bruger med henblik pa at kunne trykke pa knappen, hvilken
knap desuden omfatter en skranende overflade (91e: 191e), der er i stand til at
virke sammen med det radiale fremspring for at kunne dreje den cylindriske
del og at bevege det radiale fremspring fra dets fgrste vinkelposition til dets

anden vinkelposition, nar en bruger trykker pa trykkefladen.
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Apparat (1; 101; 201; 301) ifglge et hvilket som helst af kravene 1 til 5, hvor-
ved det radiale fremspring i sin fgrste vinkelposition straekker sig i sin distale

retning.

Apparat (1; 101; 201; 301) ifglge krav 6, hvorved knappen er monteret, sa den
kan udfgre en glidende, translatorisk bevagelse i forhold til huset i en retning,
der er parallel med l®ngdeaksen A, hvorved den skranende flade pa denne
made bevager det radiale fremspring ud fra den distale til dets anden vinkel-

position, nar fladen arbejder sammen med det radiale fremspring.

Apparat (1; 101; 201; 301) ifglge et hvilket som helst af kravene 1 til 7, yder-

mere omfattende:

Léasemidler (80, 83a; 130, 139) til hindring af, at udlgsemidlet (90, 91e; 190,
191e) bevager holdemidlet fra dets passive tilstand til dets aktive tilstand,

hvilket lasemiddel kan frigives, og

deaktiveringsmidler (30, 34, 34a; 130) til frigivelse af 1asemidlet.

Apparat (1; 101; 201; 301) ifglge krav 5 og 8, hvorved lasemidlet omfatter en
bevegelig flade (83a, 139) i apparatet, hvilken flade kan beveges mellem en
fgrste position, i hvilken den vender mod det radiale fremspring med henblik
pa at hindre samvirke mellem det radiale fremspring og den skranende over-
flade, og en anden position, i hvilken den frigives og ikke leengere vender mod
det radiale fremspring, hvorved der muligggres samvirke mellem det radiale

fremspring og den skranende overflade.

Apparat (1; 101; 201; 301) ifplge krav 8 eller 9, hvorved deaktiveringsmidlet
er i stand til at bevaege sig fra en energilagringsposition, i hvilken det ikke fri-
giver lasemidlet, til en aktiv position, i hvilken det frigiver lasemidlet, og udlg-
semidlet kan aktiveres, og hvilket apparat desuden omfatter lagring af elastiske
tilbagefgringsmidler (85) med henblik pa at tvinge deaktiveringsmidlet tilbage

til dets energilagringsposition, sa lenge udlgsemidlet ikke er blevet aktiveret.



10

15

20

25

30

35

11.

12.

13.

14.

DK/EP 2705861 T3

4

Apparat (1; 101; 201; 301) ifglge et hvilket som helst af kravene 1 til 10,

ydermere omfattende:

Fikseringsmidler (12a, 48) til fastholdelse af beholderen i dens anden positi-
on i forhold til huset, og

trykkemiddel (8), der er koblet til stoppet og til huset, nar beholderen er i sin
anden position, hvilket trykkemiddel er konstrueret til distalt at bevaege stop-
pet, nar det overgar fra en fgrste tilstand til en anden tilstand, hvilken anden
tilstand er mindre spendt end den fgrste tilstand, hvorved der virkeligggres

injektion af produktet.

Apparat (1; 101; 201; 301) ifplge krav 2 og 11, hvorved fjederen (8) yderme-
re er 1 stand til at bevege sig fra sin anden tilstand til en tredje tilstand, under
hvilken fjederen bevager stoppet distalt, hvilken tredje tilstand er mindre
spendt end den anden tilstand, og hvilken fjeder udggr bade forspendingsmid-
let og trykkemidlet.

Apparat (1; 101; 201; 301) ifglge krav 11 eller 12, hvorved fastggrelsesmidlet
omfatter en tap (12a), der er fikseret i forhold til beholderen, og et vindue (48),
som er placeret pa huset, hvilken tap er last i vinduet, nar beholderen er i sin

anden position i forhold til huset.

Apparat (1; 101; 201; 301) ifplge et hvilket som helst af kravene 1 til 13,

ydermere omfattende:

Nalebeskyttelsesmiddel (30; 130), som i det mindste delvist optages i huset
og i forhold til huset, nar beholderen er fikseret i sin anden position i forhold
til huset, kan beveges mellem en inds®tningsposition, i hvilken en distal
spids pa nalen streekker sig ud over den distale ende af nalebeskyttelsesmid-
let, og en slutposition, i hvilken nalens distale spids ikke streekker sig ud over

nalebeskyttelsesmidlets distale ende, og

elastisk tilbagefgringsmiddel (9), som er koblet til nalebeskyttelsesmidlet og

til beholderen, og hvilket tilbagefgringsmiddel er udformet til automatisk at
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bevaege nalebeskyttelsesmidlet fra sin indsetningsposition til sin slutposition,

efter at brugeren har fjernet apparatet fra et injektionssted.

Apparat (1; 101; 201; 301) ifglge krav 8 og 14, hvorved, i beholderens fgrste
position i forhold til huset, nalebeskyttelsesmidlet i forhold til huset kan bevee-
ges mellem en hvileposition og en driftsposition, hvilken driftsposition proxi-
malt har en vis afstand til hvilepositionen, og i det mindste en del (34, 34a;

130) af nalebeskyttelsesmidlet udggr deaktiveringsmidlet.

Apparat (1; 101; 201; 301) ifglge krav 15, hvorved i det mindste en del (139)

af nalebeskyttelsesmidlet ydermere udggr lasemidlet.

Apparat (1; 101; 201; 301) ifplge et hvilket som helst af kravene 1 til 16, hvor-
ved forspendingsmidlet (8) er positioneret med henblik péd at frembringe en
distal kraft langs en akse, som er parallel med lengdeaksen A, hvilket apparat
ydermere omfatter et forbindelseselement (20; 520), der er koblet til forspan-
dingsmidlet og til beholderen, hvilket forbindelseselement er udformet og di-

mensioneret med henblik pé at overfgre den distale kraft til beholderen.

Apparat (1; 101; 201; 301) ifplge krav 2 og 17, hvorved stempelstangen (20;
520) udggr forbindelseselementet, hvilken stempelstang omfatter et skaft (21;
520b), som er pa linje med leengdeaksen A, hvilket skaft i sin distale ende er
forsynet med stoppet, en bro (22; 522), der forbinder en proximal ende af skaf-
tet med en proximal ende af en lateralt, rerformet optager (23; 523), som er pa-
rallel med lengdeaksen A og optager fjederen (8), hvilken fjeder distalt stgder
op til en distal, tvaergaende veg i den rgrformede optager (23; 523) og proxi-
malt stgder op til en proximal, tveergaende vaeg (64), som er stationzr i forhold

til huset.

Apparat (1; 101; 201; 301) ifplge krav 4 og 18, hvorved udsparingen (15; 525)
i stempelstangen er placeret pa en distal flade pa den distale, tvaergaende veg

pa den rgrformede optager (23; 523).

Apparat (1; 101; 201; 301) ifglge et hvilket som helst af kravene 1 til 19,
ydermere omfattende styringsmidler (210, 240; 310, 340), som er udformet
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med henblik pa frembringelse af en fglelig indikation, nar stoppet nar en distal

ende af beholderen.

Apparat (1; 101; 201; 301) ifglge krav 20, ydermere omfattende timing-midler
(210, 232, 2505 310, 350, 324a), som er udformet med henblik pa at forsinke
frembringelsen af den fglelige indikation, nar stoppet har naet en distal ende af
beholderen, hvorved det sikres, at indikationen til brugeren om, at injektionen
af produktet er afsluttet, kun gives, nar produktet i det vaesentlige er afgivet fra

beholderen.

Apparat (1; 101; 201; 301) ifplge krav 2 og 21, hvorved timing-midlet omfat-
ter en holder (220; 320), der er stationar i forhold til huset, og en fglelig indi-
kator (240; 340), som kan beveages 1 forhold til holderen mellem en distal posi-
tion, i hvilken den ikke frembringer den fglelige indikation, og en proximal
position, 1 hvilken den frembringer den fglelige indikation, hvorved timer-

midlet omfatter:

Indikator-forspendingsmidler (250; 350), der er koblet til holderen og til den
fglelige indikator, som er udformet med henblik pa at tvinge den fglelige in-
dikator til sin proximale position under bevegelse fra en komprimeret til-

stand til en ekspanderet tilstand,

indikator-holdemidler (224b, 245; 327, 345) til opretholdelse af indikatorfor-

spendingen i den komprimerede tilstand,

hvorved indikator-holdemidlet frigives ved samvirke mellem indikator-
holdemidlerne og 1 det mindste en del (28) af stempelstangen ved afslutnin-

gen af injektionstrinnet.

Apparat (1; 101; 201) ifglge et hvilket som helst af kravene 1 til 22, ydermere
omfattende en ydre skal (400), der omgiver hele apparatet, hvilken ydre skal er
forsynet med i det mindste et fgrste hul (410) for brugerens adgang til udlgser-
legemet og i det mindste et andet hul (420) til udgang for nilen og eventuelt

for nalebeskyttelsesmidlet.
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Apparat (1; 101; 201; 301) ifglge krav 22 og 23, hvorved i det mindste en del
af den fglelige indikator (247; 342) virker sammen med i det mindste en del af
en vaeg (440) pa den ydre skal (400), nar den fglelige indikator er i sin proxi-

male position, med henblik pa at frembringe den fglelige indikering.

Apparat (1; 101; 201; 301) ifglge et hvilket som helst af kravene 1 til 24,
ydermere omfattende en aftagelig, distal haette (50, 51) til lukning af husets
(40) distale ende fgr anvendelse, hvilket apparat desuden omfatter midler (56;
57; 58) til detektering af svindel med henblik pa information til brugeren om,
at den distale haette allerede i det mindste én gang har veret fjernet, fgr den pa

ny er blevet anbragt pa husets distale ende.

Apparat (1; 101; 201; 301) ifplge et hvilket som helst af kravene 1 til 25,
ydermere omfattende dempningsmidler (520, 520a, 520b, 529) til reduktion af
den hastighed, med hvilken beholderen bevager sig fra sin fgrste position til

sin anden position efter pavirkningen fra forspandingsmidlerne.

Apparat (1; 101; 201; 301) ifglge et hvilket som helst af kravene 14 til 26,
hvorved apparatet er udformet som to selvstendige dele, der kan forbindes

med hinanden, nemlig en motordel (100) og en husdel,

hvilken motordel i det mindste omfatter forspaendingsmidler, tilbageholdemid-

ler, udlgsemidler og trykkemidler,

hvilken husdel i det mindste omfatter huset, deaktiveringsmidler, nalebeskyt-

telsesmidler og elastiske tilbagefgringsmidler,

hvorved lasemidlet er placeret pa enten motordelen eller husdelen,

og hvorved apparatet ydermere omfatter forbindelsesmidler (43, 65) med hen-

blik pa forbindelse af motordelen (100) til husdelen pa anvendelsestidspunktet.

Apparat (101) ifglge krav 27, hvorved lasemidlet (139) er placeret pa husde-
len, hvilken motordel ydermere omfatter en midlertidig 1ds (75) til fastholdelse

af holdemidlet i dets passive tilstand, nar motordelen ikke er forbundet til hus-
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delen, hvilken midlertidige 1as fjernes fra motordelen, nar motordelen forbin-
des til husdelen, hvorved den midlertidige 1as sa erstattes af lasemidlet, som

findes pa husdelen.

29. Apparat (101) ifglge krav 28, hvorved lasemidlet omfatter i det mindste en fla-
de (139) pa nélebeskyttelsesmidlet (130).
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