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Description

TECHNICAL FIELD

[0001] The present invention relates to reloadable auto
injectors for adrenaline injection which are capable of
delivering one or more individual doses from a medicinal
cartridge or a pre-filled syringe containing medicine
wherein the reload of the auto injector may require a clear
operator input to allow for a delivering a further dose. The
auto injectors may be configured for single or multi-use.

BACKGROUND OF THE INVENTION

[0002] Auto injectors are well-known in the art, and are
often preferred by users for self administration of medi-
cine, such as for subcutaneous injection of medicines
such as insulin, medicine to treat or alleviate multiple
sclerosis, rheum, lupus, etc. or for emergency injection
of e.g. adrenaline or epinephrine, such as injection in to
muscle tissue. Such auto injectors are for example known
from US 5,320,609, WO 2007/129324, WO
2010/0049239, GB 2 467 637 and US 2009/270804.
[0003] The needles used for injection subcutaneously
and for injection into muscle tissue are typically of differ-
ent lengths. Typically, needles used for subcutaneous
injections are about 12 mm ("half-inch") whereas needles
used for injection into muscle tissue may have a length
of 20-25 mm ("inch"), to ensure that muscle tissue is
reached.
[0004] The selected needle bore may also affect the
degree of patient discomfort during injection. Smaller
bore diameters, typically provide more patient comfort,
whereas larger bore diameters enable more rapid deliv-
ery of the liquid through the needle and with a lower force.
A compromise is therefore needed in selecting needle
bore to provide acceptable patient comfort and liquid de-
livery through the needle characteristics.
[0005] Allergic reactions tend to become an ever in-
creasing problem and for the treatment of severe allergic
reactions (anaphylaxis) to foods, insect stings or bites,
drugs and other allergens, as well as idiopathic or exer-
cise induced anaphylaxis, adrenaline or epinephrine is
typically used.
[0006] Epinephrine works quickly to reverse the symp-
toms of an anaphylactic reaction and epinephrine inject-
ed into the muscle of the front of the upper outer thigh is
typically used for the emergency treatment of anaphy-
laxis.
[0007] Typically, epinephrine auto-injectors are single
use injectors for injecting a premeasured single dose of
epinephrine for the emergency treatment of anaphylaxis.
[0008] However, when administering some drugs,
such as epinephrine, a single dose may not be sufficient
to treat the anaphylaxis. In order for one patient to be
able to receive full treatment including one, two or more
doses with a single injector, different auto injectors have
been suggested.

[0009] Different possibilities for the injection of two dos-
es from a same syringe have been suggested and in US
7,927,303 and EP700307, two-dose auto injectors are
disclosed allowing the automatic delivering of a first dose
of a medicament and the manual refitting of the auto in-
jector so that the once used syringe may be re-inserted
into the auto injector for administration of a second dose.
[0010] In WO 2011/111006, an auto injector is dis-
closed in which the locking and releasing of the drive
spring of the auto injector is controlled by providing
stepped guide means with ramps for two successive slid-
ings there along of slide means operated by the spring
and connected with the syringe and relevant plunger.
Thus, after a first dose has been delivered, a further dose
may be delivered using the same spring and slide the
syringe further along the slide means.
[0011] It is a disadvantage of the disclosed auto injec-
tor that the length of the device increases significantly
when a second dose is delivered.
[0012] Furthermore, auto injectors have been dis-
closed focusing on reducing the risk of wet injection. For
example, WO 2012/045827 discloses an auto injector
having an arrangement for coupling a plunger rod to ei-
ther a syringe or a stopper arranged in the syringe. How-
ever, it is a disadvantage of the auto injector as disclosed
that a single compression spring is applied for injecting
the needle and for injecting the medicament, in that the
resistance of the needle penetrating the skin may tend
to force the syringe backwards in a syringe carrier, where-
by the stopper may contact the forward moving plunger
rod and expelling the medicament prematurely which
may result in a wet injection.
[0013] US 7,785,292 discloses an auto injector com-
prising a housing wherein a single driving mechanism is
used to insert the needle and to inject the medicament.
The syringe is moved to a forward position before the
piston is allowed to move forward to inject the medica-
ment. A locking mechanism engages the drive with the
syringe when the syringe is not in the forward position
and engages the syringe with the housing when the sy-
ringe is in the forward position.
[0014] The prior art documents thus disclose the use
of a single drive mechanism, the engagement of which
is shifted depending on the position of the syringe.
[0015] There is therefore a need for an auto injector
which allows for selectively delivery of one or more doses,
wherein subsequent doses are also delivered automati-
cally and which is both compact in size and highly robust
with respect to the avoidance of wet injections.

SUMMARY OF INVENTION

[0016] It is an object of the present invention to provide
a reloadable auto-injector having separate needle inser-
tion and medicament injection overcoming one or more
of the disadvantages of the prior art.
[0017] According to the present invention a reloadable
auto injector for adrenaline injection according to claim
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1 is provided. The auto injector may have a housing for
accommodation of a syringe with a needle, and the sy-
ringe may be movably positioned in the housing between
a first position in which position the needle is accommo-
dated inside the housing and a second position in which
position the needle protrudes outside the housing. The
housing may further accommodate a plunger rod config-
ured to be advanced in the syringe for delivering at least
one dose of medicament, and a plunger rod tube. The
plunger rod tube may have two or more deflectable lock-
ing members configured to interact with a plunger rod
stop to normally lock the plunger rod to the plunger rod
tube. A syringe driver may be configured to apply a force
to the syringe thereby moving the syringe from the first
position to the second position, and the syringe driver
may be further configured to advance the plunger rod
tube with the plunger rod to the second position. Prefer-
ably, the syringe driver moves the plunger rod tube and
the plunger rod concurrently with the syringe. A plunger
rod driver may be configured to apply a force to the plung-
er rod to advance the plunger rod in the syringe for de-
livering one dose of medicament upon unlocking of each
of the two or more deflectable locking members. The auto
injector may further comprise a reload mechanism con-
figured to retract the syringe from the second position to
the first position and reload the syringe driver to allow a
repeated activation of the syringe driver. The reload
mechanism may be configured to unlock a first deflecta-
ble locking member upon a first movement of the syringe
from the first position to the second position to thereby
release the plunger rod from the plunger rod tube for
delivering a first dose of medicament, and unlock a further
deflectable locking member upon a further movement of
the syringe from the first position to the second position
to thereby release the plunger rod from the plunger rod
tube for delivering a further dose of medicament.
[0018] According to an embodiment, the reloadable
auto injector is used for epinephrine injection. The re-
loadable auto injector may comprise a separate needle
insertion driver and medicine injection driver wherein
needle insertion driver is configured to be re-activated
upon reloading.
[0019] It is an advantage of the present invention that
the auto injector may be used to deliver one or more
doses of medicament, depending on the user or patient
operation of the auto injector. Thus, one or more individ-
ual doses may be delivered from e.g. a medicinal car-
tridge or pre-filled syringe containing medicine. It is an
advantage of the present invention that a clear operator
or patient input is required in order to allow an additional
dose to be delivered. The operator input may comprise
operating a reload mechanism, and the reload mecha-
nism may comprise activating the auto injector for a fur-
ther injection.
[0020] It is an advantage of the above described auto
injectors that the mechanism is fully reversible. Thereby,
any sharps protection in the form of a skin sensor or the
like may be locked in the intermediate position, i.e. after

a first dose is delivered and before the auto injector is
reloaded. Thereby, the patient and/or the operator is pro-
tected against the needle also in between dose deliver-
ies. It is especially for the acute treatment of e.g. allergies,
advantageous that the needle shield may be locked after
the first dose delivery or first dose injection, as the patient
may not need a further treatment and thus discard or re-
use the auto injector after the first dose delivery.
[0021] Thus, to safely dispose of the auto injector or
the syringe assembly, the skin sensor may advanta-
geously shield the needle after a dose has been delivered
and may furthermore be locked in the forward position
immediately following a dose delivery.
[0022] It is a further advantage of the present invention
that the auto injector has a compact size in that the sy-
ringe assembly and the needle shield is retracted upon
reload of the device, thereby limiting the length of the
device.
[0023] It is furthermore advantageous to provide sy-
ringe driver and plunger rod driver as separate driving
means in that the risk of wet injection, i.e. liquid medica-
ment leaking out of the needle during needle insertion,
is reduced.
[0024] The present invention may provide an auto in-
jector which enables a patient to have at least two indi-
vidual injections from one single syringe, and the patient
or operator may apply similar steps to perform the first,
second and any further injection. The patient or operator
may have to activate the auto injector to enable a second
or further injection or delivery of medicament.
[0025] In one or more embodiments of the present in-
vention, a reloadable auto-injector with a housing for ac-
commodation of a syringe assembly is provided. The sy-
ringe assembly may comprise a syringe with a needle,
and the syringe assembly may be movably positioned in
the housing between a first position in which position the
needle is accommodated inside the housing and a sec-
ond position in which position the needle protrudes out-
side the housing. The syringe assembly may further com-
prise a plunger rod configured to be advanced in the sy-
ringe for delivering at least one dose of medicament, and
a plunger rod driver being configured to apply a force to
the plunger rod to advance the plunger rod in the syringe
for delivering at least one dose of medicament. Further-
more, a syringe driver may be accommodated inside the
housing and be configured to apply a force to the syringe
assembly thereby moving the syringe from the first posi-
tion to the second position. The housing may still further
comprise a reload handle configured to reload the auto
injector for injecting a further dose of medicament, where-
in the reload handle may be connected to the syringe
assembly so that user or patient operation of the reload
handle is configured to retract the syringe assembly to
the first position and to simultaneously reload the syringe
driver to thereby ready the auto injector for delivering a
further dose of medicament. A syringe stopper may be
movably positioned in the syringe and sealing syringe
content and the plunger rod may be configured to engage
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the syringe stopper.
[0026] In some embodiments of the present invention,
a reloadable auto-injector with a housing for accommo-
dation of a syringe assembly comprising a syringe with
a needle is provided. The syringe assembly may be mov-
ably positioned in the housing between a first position in
which position the needle is accommodated inside the
housing and a second position in which position the nee-
dle protrudes outside the housing. The syringe assembly
may further comprise a plunger rod driver being config-
ured to apply a force to a plunger rod to advance the
plunger rod in the syringe for delivering at least one dose
of medicament. The housing may furthermore accom-
modate a syringe driver configured to apply a force to
the syringe assembly thereby moving the syringe from
the first position to the second position and the auto in-
jector further comprises a reload handle configured to
reload the auto injector for injecting a further dose of med-
icament. The reload handle may be connected to the
syringe assembly so that user or patient operation of the
reload handle is configured to retract the syringe assem-
bly to the first position and to simultaneously reload the
syringe driver.
[0027] In one or more embodiments a reloadable auto-
injector with a housing for accommodation of a needle
shield and a syringe assembly may be provided. The
syringe assembly may comprise a syringe with a needle
and a plunger rod driver being configured to apply a force
to a plunger rod to advance the plunger rod in the syringe
for delivering at least one dose of medicament. A syringe
driver may be configured to apply a force to the syringe
assembly thereby moving the syringe from a first position
to a second position and a reload handle may be config-
ured to reload the auto injector for delivering a further
dose of medicament, wherein the reload handle is con-
nected to the syringe assembly and the needle shield so
that user or patient operation of the reload handle is con-
figured to retract the syringe assembly to the first position
and to simultaneously reload the syringe driver and re-
lease the needle shield.
[0028] In one or more embodiments a method of re-
loading an auto injector may be provided, wherein a re-
loadable auto-injector has a housing for accommodation
of a needle shield and a syringe assembly. The syringe
assembly may comprise a syringe with a needle and a
plunger rod driver being configured to apply a force to a
plunger rod to advance the plunger rod in the syringe for
delivering at least one dose of medicament. A syringe
driver may be provided in the housing and configured to
apply a force to the syringe assembly thereby moving
the syringe from a first position to a second position in
which position a dose may be delivered. The auto injector
may furthermore comprise a reload handle configured to
reload the auto injector for delivering a further dose of
medicament, wherein the method comprises operating
the reload handle to retract the syringe assembly to the
first position, reload the syringe driver and release the
needle shield to thereby ready the auto injector for deliv-

ering a further second dose.
[0029] In one or more further embodiments a method
of operating a reloadable auto injector may be provided.
The auto injector may comprise a housing for accommo-
dation of a syringe assembly. The syringe assembly may
comprise a syringe with a needle, and the syringe as-
sembly may be movably positioned in the housing be-
tween a first position in which position the needle is ac-
commodated inside the housing and a second position
in which position the needle protrudes outside the hous-
ing. The syringe assembly may further comprise a plung-
er rod driver being configured to apply a force to a plunger
rod to advance the plunger rod in the syringe for deliver-
ing at least one dose of medicament and the housing
may further accommodate a syringe driver configured to
apply a force to the syringe assembly thereby moving
the syringe from the first position to the second position,
a skin sensor for activation of the auto injector, a syringe
lock for locking the syringe assembly in the first position,
and a reload handle, wherein the method may comprises
the steps of activating the skin sensor to rotate the syringe
lock and release the syringe assembly, moving the sy-
ringe assembly from the first position to the second po-
sition, releasing the plunger rod driver to deliver a dose
of medicament, de-activating the skin sensor to cover
the needle and locking the skin sensor in the de-activated
position. The method may further comprise reloading the
auto injector by operation of the reload handle, wherein
the reloading may comprise moving the syringe assem-
bly from the second position to the first position, reloading
the syringe driver, locking the syringe assembly in the
first position and unlocking the skin sensor whereby the
auto injector is ready for delivering a further dose of med-
icament.
[0030] In some embodiments of the present invention,
an auto injector for delivering at least one dose of med-
icament is provided. The auto injector may have a hous-
ing for accommodation of a syringe assembly comprising
a syringe with a needle. The syringe assembly may be
movably positioned in the housing between a first posi-
tion in which position the needle is accommodated inside
the housing and a second position in which position the
needle protrudes outside the housing. The auto injector
may further comprise a sound generator configured to
emit a sound while dosing.
[0031] Throughout the present disclosure, the auto in-
jector has a front or forward end in the end intended to
be pushed against a patient’s skin, and a back or back-
ward end towards the other end of the auto injector. The
terms "forward" or "downward", such as forward or down-
ward movement therefore means towards the forward
end, or towards the skin of a patient when the auto injector
is positioned in its intended operational position for injec-
tion. Likewise, backwards or upwards, such as back-
wards or upwards movement, means towards the back
end of the auto injector, or away from the skin of a patient
when the auto injector is positioned in its intended oper-
ational position for injection. Furthermore, a top end of
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the auto injector is the back ward end of the auto injector,
i.e. the end furthest away from the skin of a patient when
the auto injector is positioned in its intended operational
position for injection.
[0032] Furthermore, the term "reload" means to ready
the auto injector for a further injection using the same or
a different syringe. The reloading of the auto injector is
performed while the syringe is provided in the auto injec-
tor. When a driver, such as a spring, is reloaded or re-
activated, power is transferred back to the driver. For
example, the reloading or re-activation of a spring com-
prises the reloading of tension on the spring.
[0033] In one or more embodiments of the present in-
vention, the reloadable auto injector may be activated
upon unpacking of the device. Especially for emergency
injections of medicament, it is advantageous for an op-
erator or patient that no further steps are necessary after
unpacking the device and before activation of the auto
injector, such as by pushing the skin sensor against the
skin of a patient.
[0034] In one or more embodiments of the present in-
vention, the syringe driver and the plunger rod driver are
separate drivers. Thus, the syringe driver may separate
from the plunger rod driver, and in some embodiments,
the syringe driver may be a resilient device, such as a
spring, such as a compression spring. Likewise, the
plunger rod driver may be a resilient device, such as a
spring, such as a compression spring. The syringe driver
may be configured to act on the syringe assembly, to
drive the syringe assembly from the first position to the
second position. The syringe driver may be provided in
the housing and the housing may guide or stabilized the
syringe driver. The plunger rod driver may be configured
to act on the plunger rod and may be provided within a
plunger rod tube. The plunger rod tube may guide or sta-
bilize the plunger rod driver.
[0035] The auto injector may in some embodiments
further comprise a syringe lock configured to lock the
syringe in the first position, and a skin sensor configured
to release the syringe lock upon engagement with the
skin of a patient wherein the skin sensor is activated by
pressing the skin sensor onto a patient’s skin.
[0036] The skin sensor may thus be of a cylindrical
shape encompassing at least a part of the syringe as-
sembly, and the skin sensor may be configured to con-
nect to a skin sensor driver. The skin sensor driver may
be a resilient driver, such as a spring. In one or more
embodiments, the skin sensor driver is a spring, and the
spring may be configured to be in the relaxed position
when the skin sensor is positioned in a forward position.
The skin sensor may for example be activated upon
pressing the skin sensor against the skin of a patient.
Hereby, the operator may compress the skin sensor driv-
er, such as the spring, and move the skin sensor back-
wards away from the skin. The compressed skin sensor
driver, such as the spring, may be released as soon as
the auto injector is removed from the skin and the skin
sensor will thereby be pushed forward by the skin sensor

driver.
[0037] In one or more embodiments, the auto injector
may further comprise safety features, such as a needle
protection element, such as a needle shield, to shield the
needle and prevent accidental contact with the needle.
In some embodiments, the skin sensor may shield the
needle and thus act as a skin sensor configured to re-
lease the syringe driver as mentioned above, and further
act as needle protection element configured to shield the
needle. It is however envisaged that the needle protec-
tion element, such as the needle shield, may be an ele-
ment separate from the skin sensor. In the following, ref-
erence may be made to the skin sensor, however, it will
be clear for a person skilled in the art that corresponding
needle protection features could be evenly applied to a
needle protection element separate from the skin sensor.
[0038] The needle protection element, such as the skin
sensor, may be able to lock in a forward position so as
to prevent accidental contact with the needle. The needle
protection element may for example be locked after a
dose has been injected, and in between multiple injec-
tions. The needle protection element may for example
comprise a locking protrusion and the locking protrusion
may be configured to rest on a ledge in the syringe lock
when a first dose has been delivered locking the needle
protection element in the forward position and preventing
backward motion of the needle protection element. It is
envisaged that the locking of the needle protection ele-
ment also may be implemented using any other locking
mechanism.
[0039] The skin sensor may likewise have a locked for-
ward position and an unlocked forward position, and the
skin sensor may for example be locked after each injec-
tion cycle has been completed. It is an advantage of lock-
ing the skin sensor after an injection cycle has been com-
pleted in that the risk of accidental activation of the auto
injector for a further injection is minimized or eliminated.
By locking the skin sensor in the locked forward position,
it requires a clear operator or patient input to re-activate
the auto injector and prepare it for a further injection cycle.
The skin sensor may for example comprise a locking pro-
trusion and the locking protrusion may be configured to
rest on a ledge in the syringe lock when a first dose has
been delivered locking the skin sensor in the forward po-
sition and preventing backward motion of the skin sensor.
It is envisaged that the locking of the skin sensor may be
implemented using any other locking mechanism.
[0040] The reloading handle may be configured to fur-
ther interact with the needle protection element and/or
the skin sensor to unlock the needle protection element
and/or the skin sensor upon reloading, and in one or more
embodiments, rotation of the reload handle rotates the
syringe lock to thereby unlock the needle protection el-
ement and/or the skin sensor. In the unlocked position,
backward motion of the needle protection element and/or
the skin sensor may be enabled to thereby ready the auto
injector for a further injection. In one or more embodi-
ments, the needle protection element and/or the skin sen-
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sor is in an unlocked position upon unpacking of the de-
vice and locked after a dose of medicament has been
delivered.
[0041] It is an advantage of providing the auto injector
in a ready-to-use state right out of the package in that
the auto injector may be applied for emergency injections
of medicament, such as by an anaphylaxis allergy reac-
tion, etc. Thus, for a patient or user, it is of utmost impor-
tance that no considerations or user manual as to the
functioning of the auto injector is required, but that the
device may inject the medicine directly be pushing the
auto injector against the skin.
[0042] It is an advantage of providing a locking of the
needle protection element and/or the skin sensor after
the delivery of a dose in that the auto injector in this state
may either be discarded or await a further injection of
medicament. In both instances it is advantageous that
there is limited or no risk of neither a patient, a user nor
any one handling the discarded auto injector to contact
the needle and/or to accidentally activate the auto injector
to perform a further dose injection cycle.
[0043] Using the reload mechanism to further unlock
safety features, such as the needle protection element,
the skin sensor, etc., provides the advantage of having
an auto injector with safety features which is fully revers-
ible upon reloading of the device. Thereby an auto injec-
tor may be provided with the safety features of a standard
auto injector provided in a fully reversible reloadable auto
injector.
[0044] The syringe may be locked in the first position
when the auto injector is in a position ready for delivering
a dose. The syringe may thus be locked in the first posi-
tion initially, i.e. when the auto injector is unpacked, and
after each reload action. The syringe may be locked in
the first position by a syringe lock. The syringe lock may
for example be released upon activation of the skin sen-
sor.
[0045] The activation of the skin sensor may be con-
figured to cause a backward movement of the skin sensor
whereby a skin sensor angled surface may be configured
to engage with a syringe lock angled surface translating
the lateral motion of the skin sensor into angular motion
of the syringe lock. The skin sensor may for example be
activated by pressing the skin sensor against the skin of
a patient to thereby force the skin sensor backwards. The
syringe lock may have a cylindrical shape and may be
configured so that the skin sensor, upon moving back-
ward, slides inside the syringe lock. The skin sensor an-
gled surface may thus be a protrusion on an outer side
of the skin sensor, and the syringe lock angled surface
may be a protrusion on a syringe lock inner side, so that
when the skin sensor slides inside the syringe lock the
skin sensor angled surface and the syringe lock angled
surface may engage so that the skin sensor angled sur-
face thereby forces the syringe lock to rotate.
[0046] The syringe lock may further comprise a resting
ledge, and the syringe assembly may rest on the resting
ledge in the syringe lock to thereby lock the syringe as-

sembly in the first position. The angular motion of the
syringe lock may release the syringe assembly by turning
the syringe lock and thereby free the syringe assembly
from the resting ledge.
[0047] In one or more embodiments, the syringe lock
may further comprise a syringe lock guide slot, and the
syringe assembly may comprise a syringe assembly tap;
the syringe assembly tap may be configured to move in
the syringe lock guide slot. The syringe lock guide slot
may comprise the resting ledge, and the rotation of the
syringe lock may move the tap in the guide slot from the
resting ledge to a released position in which the syringe
assembly tap may follow a downward guide slot path
from the released position adjacent the ledge to a syringe
lock end stop thereby moving the syringe assembly from
the first position to the second position. Thus, the syringe
assembly may be moved from the first position to the
second position when the syringe assembly end stop
travels in the syringe lock guide slot from the released
position to the syringe lock end stop.
[0048] At least a part of the guide slot may comprise
an inclined guide slot so that the syringe lock may be
further rotated upon the movement of the syringe assem-
bly from the first position to the second position.
[0049] The syringe assembly may thus be locked in
the first position where forward movement is restricted
by the syringe lock, such as by the resting ledge. As the
syringe lock is rotated, the syringe assembly may be free
to move forward and the syringe driver may thereby be
released to move the syringe assembly from the first po-
sition to the second position. The forward motion may
thus be restricted by the syringe assembly tap engaging
a syringe lock end stop. A distance along the longitudinal
axis of the auto injector from the resting ledge to the end
stop may thus indicate the travel of the needle from the
first position to the second position and thereby, the end
stop may define the insertion depth for the needle.
[0050] It is seen that the syringe lock may control the
movement, such as the forward movement, and for ex-
ample the movement from the first position to the second
position, of the syringe and/or the syringe assembly.
Thus, the syringe lock may control the needle insertion.
[0051] The syringe assembly may comprise a syringe
tube co-axially encompassing the syringe and a plunger
rod tube co-axially encompassing the plunger rod, the
syringe tube and the plunger rod tube being intercon-
nected via syringe tube connectors engageable with
plunger rod connectors.
[0052] The plunger rod driver may in one end be fixedly
connected to a back end of the plunger rod tube and in
another end be configured to engage the plunger rod.
The plunger rod driver may be locked while the syringe
assembly is moved from the first position to the second
position, and thus, the plunger rod may be kept in the
same position while the syringe assembly is moved from
the first position to the second position. Thus, the plunger
rod driver, the plunger rod and the plunger rod tube may
be moved forward by the syringe driver.
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[0053] The plunger rod may be configured to be re-
leased when the syringe assembly is in the second po-
sition thereby activating the plunger rod driver to move
the plunger rod forward. Hereby, the plunger rod may
engage the syringe stopper and thereby forcing the sy-
ringe stopper forward and deliver a dose of medicament.
The plunger rod may typically move forward a predeter-
mined distance in the syringe before a plunger rod stop
engages the plunger rod and prevents further forward
movement of the plunger rod. The predetermined dis-
tance may indicate the amount of medicament delivered,
depending on syringe size.
[0054] The plunger rod driver may be configured to
move the plunger rod a first predetermined distance upon
a first activation of the plunger rod driver, a second pre-
determined distance upon a second activation of the
plunger rod driver, a further predetermined distance upon
a further activation of the plunger rod driver, etc., before
engaging a first plunger rod stop, a second plunger rod
stop and/or any further plunger rod stops. The first, the
second and/or further predetermined distances may be
different distances to allow for different doses of medi-
cament to be delivered following first, second and/or fur-
ther activations of the auto injector.
[0055] The second or further activation of the plunger
rod driver may follow a reload of the auto injector, and
thus follow any movement of the syringe assembly from
the first position to the second position. The movement
of the syringe assembly from the first position to the sec-
ond position may thus comprise moving the plunger rod,
the plunger rod driver and the plunger rod tube with the
syringe assembly. Thereby, the plunger rod may remain
locked upon any plunger rod stop, and the plunger rod
driver may not be able to drive the plunger rod forward
while moving the syringe assembly from the second po-
sition to the first position. The plunger rod may, after a
first injection cycle has been completed, not be released
until the syringe assembly, following activation of the auto
injector, is moved from the first position to the second
position a second and/or further time.
[0056] In one or more embodiments an auto injector
having sequential control of needle insertion and dose
injection may be provided. The auto injector may have a
housing for accommodation of a syringe with a needle,
and the syringe may be movably positioned in the hous-
ing between a first position in which position the needle
is accommodated inside the housing and a second po-
sition in which position the needle protrudes outside the
housing. The housing may furthermore accommodate a
plunger rod configured to be advanced in the syringe for
delivering at least one dose of medicament, and a plunger
rod tube. The plunger rod tube may have at least one
locking member configured to interact with a plunger rod
stop to normally lock the plunger rod to the plunger rod
tube. A syringe driver may be configured to apply a force
to the syringe thereby moving the syringe from the first
position to the second position and the syringe driver may
further be configured to advance the plunger rod tube

with the plunger rod to the second position. A plunger
rod driver may be configured to apply a force to the plung-
er rod to advance the plunger rod in the syringe for de-
livering at least one dose of medicament. The housing
may be configured to unlock the locking member and
release the plunger rod from the plunger rod tube when
the syringe and the plunger rod tube is advanced to the
second position. Thereby the plunger rod driver may be
activated to advance the plunger rod in the syringe for
delivering of at least one dose of medicament. Thus, the
syringe driver and the plunger rod driver may be separate
drivers.
[0057] According to one or more other embodiments
an auto injector having sequential control of needle in-
sertion and dose injection may be provided. The auto
injector may have a housing for accommodation of a sy-
ringe with a needle, and the syringe may be movably
positioned in the housing between a first position in which
position the needle is accommodated inside the housing
and a second position in which position the needle pro-
trudes outside the housing. The housing may furthermore
accommodate a plunger rod configured to be advanced
in the syringe for delivering at least one dose of medica-
ment, and a plunger rod tube. The plunger rod tube may
have at least one locking member configured to interact
with a plunger rod stop to normally lock the plunger rod
to the plunger rod tube. A first spring may be configured
to apply a force to the syringe thereby moving the syringe
from the first position to the second position and the first
spring may further be configured to advance the plunger
rod tube with the plunger rod to the second position. A
second spring may be configured to apply a force to the
plunger rod to advance the plunger rod in the syringe for
delivering at least one dose of medicament. The housing
may be configured to unlock the locking member and
release the plunger rod from the plunger rod tube when
the syringe and the plunger rod tube is advanced to the
second position. Thereby the second spring may be ac-
tivated to advance the plunger rod in the syringe for de-
livering of at least one dose of medicament.
[0058] It is a further advantage of providing a first spring
configured to advance the syringe in the housing and a
second spring configured to advance the plunger rod in
the syringe that the spring characteristics may be select-
ed according to the purpose. For example, to drive a nee-
dle into the skin a significantly smaller force may typically
be needed than when injecting a medicament from a sy-
ringe, depending on needle bore. Thus, especially, when
the initial force is lower than the force needed for the
injection of the medicament, the design of the springs
may be complex, and difficult obtainable by a single
spring.
[0059] In particular when injecting a medicament into
muscle tissue, a longer needle is typically used compared
to needles used for subcutaneous injections. In conse-
quence of the long needle size and still the requirement
of a minimum force to facilitate injection of the medica-
ment into the muscle tissue, a significant force may have
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to be stored in the spring. A high potential energy stored
in the spring during the entire shelf life of the auto injector,
also adds to the requirements for the surrounding parts
of the auto injector in particular relating to strength and
hence cost of manufacturing.
[0060] Furthermore, when manufacturing the auto in-
jectors in high volume, the small tolerances required
when using a single spring for both needle insertion and
medicament injection may be critical. Thus, it is a further
advantage of the present invention that as few parts as
possible move in relation to each other to thereby obtain
a system which is more robust with respect to the man-
ufacturing process. Also, providing one spring to both
insert a needle and inject a medicament requires for the
spring to be able to extend over a significant length com-
pared to the spring diameters which may typically be pro-
vided for in auto injectors. Furthermore, the design of the
spring characteristics, such as force distribution, may be
much simpler, and therefore reduce the costs of the
springs.
[0061] It is seen that the locking member cooperating
with the housing or an intermediate member, such as the
reload handle, may control the movement of the plunger
rod. Thus, the movement of the plunger rod and thereby
the injection of medicament is controlled by the housing
or the intermediate member.
[0062] It is a further advantage of the present invention,
that the means for releasing the syringe to allow insertion
of the needle are decoupled from the means for releasing
the plunger rod for injection of medicament. Thus, there
is no direct coupling between the end stop for the needle
insertion, which is provided on the syringe lock, and the
release of the plunger rod, which is provided by alignment
of plunger rod tube and housing or the intermediate mem-
ber, such as the reload handle. Thereby, an inaccuracy
in the needle injection procedure will not inherently be
transferred to the injection of medicament. Thus, while
the release of the syringe may be configured to release
the plunger rod, the release of the syringe may be me-
chanically decoupled from the plunger rod release.
[0063] The locking member may comprise at least one
deflectable member and the housing may be configured
to allow for the at least one deflectable member to enable
deflection away from the plunger rod when the syringe
and the plunger rod tube has been advanced to the sec-
ond position.
[0064] In one or more embodiments, the plunger rod
tube and the syringe may be interconnected so that the
plunger rod tube may not be able to move with respect
to the syringe and vice versa.
[0065] The housing may have an opening, such as a
window or a widened portion, configured to be aligned
with the at least one deflectable member when the plung-
er rod tube is advanced to the second position. By align-
ing the at least one deflectable member with the opening,
the at least one deflectable member may be configured
to deflect through or towards the opening. When the
plunger rod tube with the at least one deflectable member

is not in the second position, an inner surface of the hous-
ing may prevent the at least one deflectable locking mem-
ber from deflecting, such as from deflecting outwards,
i.e. deflecting radially with respect to a longitudinal axis
of the syringe and/or the plunger rod tube. Hereby, the
plunger rod may be locked to the plunger rod tube and
the plunger rod driver, such as the second spring, will
remain in a compressed state and not be able to force
the plunger rod forwards in the syringe. Only when the
plunger rod tube is aligned with the housing openings
will the at least one deflectable member be able to deflect
and thereby release or unlock the plunger rod from the
plunger rod tube. As the plunger rod is released from the
plunger rod tube, the plunger rod driver will be activated
and force the plunger rod to advance in the syringe to
thereby deliver a dose of medicament.
[0066] Thus, upon release of the plunger rod, the
plunger rod driver may advance the plunger rod within
the syringe in that the plunger rod stop is able to pass
the deflected locking member. Thereby, the forward end
of the plunger rod is advanced in the syringe, and the
plunger rod stop may move forward to an end-of-dose
stop in the plunger rod tube. Thereby, the dose to be
injected may be determined by the distance from the re-
lease of the plunger rod, to the end-of-dose stop times a
diameter of the syringe.
[0067] The plunger rod stop may have an angled sur-
face normally pressing against an angular surface of the
deflectable locking member. Hereby, the plunger rod
forces the deflectable locking member to deflect towards
the opening when the plunger rod is being pushed for-
ward by the plunger rod driver
[0068] In one or mere embodiments, the at least one
deflectable locking member may be hinged to the plunger
rod tube in a downward position with respect to the move-
ment of the plunger rod. Hereby, the at least one deflecta-
ble locking member is stronger in that push forces, and
not pull forces, are exerted on the at least one deflectable
locking member. Another advantage of hinging the de-
flectable locking member in a downward position is that
it is ensured that the deflectable locking member may
deflect only when the entire length of the deflectable lock-
ing member opposes the full opening. This further implies
that the auto injector is more robust in the control of en-
suring strict sequential execution of medicament injec-
tion only after a fully established needle insertion. In par-
ticular, for acute medications with very fast injection of a
drug, i.e. when a large bore needle is used, it is of outmost
importance that the sequential control is robust.
[0069] As mentioned above, the plunger rod driver may
comprise a spring, such as a compression spring, and in
some embodiments, the plunger rod spring may in one
end be fixedly connected to the plunger rod tube.
[0070] The plunger rod driver may apply the driving
force directly onto the plunger rod, such as onto a plunger
rod flange, so as to for example drive only the plunger
rod forwards. It is an advantage of applying the driving
force directly onto the plunger rod in that no complex
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parts may be necessary to shift the loading between dif-
ferent parts, and furthermore, the force may be applied
in a controlled manner, with substantially no or signifi-
cantly reduced uncertainty as to how much force will ac-
tually be applied to the plunger rod, and thereby, how
fast the medicament will be expelled. The plunger rod
driver, such as the second spring, may for example be
provided inside the plunger rod tube, and the syringe
driver, such as the first spring, may be provided outside
the plunger rod tube.
[0071] The housing may further accommodate a sy-
ringe tube for holding the syringe, and the syringe may
have a syringe flange which may then be locked between
the syringe tube and the plunger rod tube. Hereby, a sy-
ringe assembly comprising the syringe, the syringe tube
interconnected to the plunger rod tube in which the plung-
er rod and the plunger rod driver are positioned, may be
moved as one entity. It is an advantage of locking the
syringe, the syringe tube and the plunger rod tube to-
gether in that no accidental movement of the parts in
relation to each may influence the delivery of the medi-
cament.
[0072] In some embodiments, the auto injector may be
configured to deliver more than one dose of medicament,
such as two doses of medicament, such as a plurality of
doses of medicament, etc., such as two separate doses
of medicament, etc. In some embodiments, the delivery
of a second or any further doses may require a clear
operator input to activate the auto injector for the further
injection. The plunger rod tube may comprise at least a
first and a second locking member to enable delivering
of a first and/or a second dose, or the plunger rod tube
may comprise a plurality of locking members to enable
delivery of a first, second and/or plurality of doses. Each
of the first, second and/or plurality of locking members
may be configured to consecutively engage with the
plunger rod stop. The first, second and/or plurality of lock-
ing members may be a first, second and/or plurality of
deflectable locking members. It is an advantage of the
present invention that the two windows for release of the
plunger rod tube are provided on a same component, i.e.
on the reload handle, in that manufacturing tolerances
are better controllable.
[0073] The housing may comprise a first, a second
and/or a plurality of openings configured to align with the
first, second and/or plurality of locking members, respec-
tively, when the syringe is the second position.
[0074] It is envisaged that the opening(s) may be pro-
vided in any intermediate element, such as in a handle,
positioned between the housing and the plunger rod tube.
Thus, the deflectable locking members may be restricted
by an inner side of such an intermediate element and the
opening(s) may be provided in the intermediate element
only or in any intermediate element and the housing, to
e.g. allow for a full deflection of the locking members.
[0075] It is envisaged that the principle as set out allow
for any number of injections, and the auto injector may
comprise one, two and/or a plurality sets of locking mem-

bers and corresponding openings wherein each locking
member and corresponding opening may be provided at
independent positions on the perimeter of the housing
and/or any intermediate element and the plunger rod tu-
ber, respectively.
[0076] It is an advantage of providing the openings in
one element, such as in the housing or in an intermediate
element, in that substantially only the tolerances in the
manufacturing of the one element influences the dose
delivery control. Thereby, the first and any further doses
delivered may be aligned with each other, and thereby
highly controllable.
[0077] To deliver more than one dose, the auto injector
may be activated more than once, thus, also the plunger
rod driver may be activated one or more times. The plung-
er rod driver may be configured to move the plunger rod
a first distance upon a first activation of the plunger rod
driver and a further distance upon a further activation of
the plunger rod driver.
[0078] The plunger rod stop may engage the second
or further locking member after a first or further medica-
ment injection has been performed. Thus, for example,
when a first dose has been delivered, the plunger rod
stop will engage the second deflectable locking member,
and thereby be ready for delivering of a second dose as
soon as the second deflectable locking member is
aligned with the second opening in the housing.
[0079] In one or more embodiments, the second acti-
vation of the plunger rod driver may follow a reload of the
auto injector, and a repeated movement of the syringe
and/or the syringe assembly from the first position to the
second position.
[0080] In one or more embodiments, the user operation
of the reload handle, so as to for example activate the
auto injector and thereby ready the auto injector for a
second and/or further delivery of medicament, may com-
prise a rotational movement.
[0081] The reload handle may be configured for a ro-
tational movement, and the auto injector may further
comprise an intermediate component, such as a torsion
ring, transferring the rotational movement of the reload
handle to a translational movement of at least the syringe
assembly.
[0082] The intermediate component which may be in-
terconnected to the syringe assembly may have a tap
configured to move longitudinally along a guide or sur-
face of the reload handle to thereby retract the syringe
assembly from the second position to the first position
upon user operation of the reload handle. The guide or
surface of the reload handle may in some embodiments
be an inclined guide or surface of the reload handle, and
the tap may move along the inclined surface upon oper-
ation of the reload handle. Thereby, the syringe assembly
may be forced along the inclined surface to move the
syringe assembly from the second position to the first
position, and may further rotate the syringe assembly.
Hereby, the syringe assembly may follow the guide in
the syringe lock into the first position.
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[0083] A complete operation of the reload handle may
force the tap on the intermediate component over an in-
clined surface top and into a second or further reload
handle slot. Thus, after the retraction of the syringe as-
sembly, the syringe assembly is further rotated. This ro-
tational movement may allow for the syringe assembly
to be rotated onto the syringe lock ledge and lock the
syringe assembly in the first position and thereby ready
the device for a further delivery. Thus, when the interme-
diate component tap reaches the second or further reload
handle slot, the syringe assembly is rotated onto the sy-
ringe lock ledge.
[0084] The second and/or any further reload handle
slots may have an inclined surface to allow for continuous
reloading of the auto injector. In one or more embodi-
ments, the reload handle comprises two inclined reload
handle slots to allow for continuous reloading of the auto
injector.
[0085] The second reload handle slot may be a slot
substantially parallel with a longitudinal axis of the auto
injector, with no inclined surface tops, thus, the second
and/or further reload handle slot may allow for longitudi-
nal movement only to thereby prevent further reload of
the auto injector. Thus, the reload handle may not be
able to reload the auto injector and ready it for a further
injection as the intermediate component will not be able
to translate the rotational movement of the handle to
translational movement of the syringe assembly.
[0086] The reload operation may be configured to re-
verse the operation of the auto injector and may for ex-
ample reverse syringe driver, syringe lock, skin sensor,
etc.
[0087] In one or more embodiments, the auto injector
housing may further comprise an indication of a "ready"
state and a "not ready" or "done" state. The "ready" state
may indicate a first rotational position of the syringe lock
in which position the syringe assembly is locked in the
first position. As the syringe assembly may be rotated
upon injection with respect to the housing, and further
moved forward with respect to the housing, the "ready"
state may not be shown in the window unless the syringe
assembly is in the first locked position. The "ready" state
may furthermore only be indicated to an operaator or
patient when the skin sensor is in the unlocked state.
Thus, the "ready" state may indicate that the auto injector
is ready to use when unpacked, and indicate that the
auto injector is ready to use after reloading of the auto
injector.
[0088] The indication may be provided as a label win-
dow which may reveal information provided in for exam-
ple the syringe lock or any other structural element be-
neath the housing in which a "ready" state is indicated,
either by inscription, by color coding, etc. The indication
may also be provided be an inspection window which
may be a window provided so that the drug or medicine
in the syringe is visible when the auto injector is in the
ready state, and wherein the view of the drug or medicine
is obscured when the auto injector is in any "not ready"

or "done" state.
[0089] The inspection window may further provide a
view of the medicine before the auto injector is used for
injection of medicine to thereby provide a visible check
of medicine availability, medicine color, quality, etc.
[0090] The skin sensor and/or needle shield may ex-
tend over the length of the needle when the syringe as-
sembly is in the first position to hide the needle from a
patient’s or user’s view and the skin sensor and/or needle
shield may further be configured to extend over the length
of the needle as the needle is withdrawn after a dose has
been delivered.
[0091] In one or more embodiments, the auto injector
may be configured to provide a sound while delivering a
medicament, so that a sound is generated while dosing
by e.g. a sound generator. The sound may be generated
during the entire delivery of a dose, or the sound may be
generated during at least a part of the delivery of the
dose, such as during more than 50 % of the time of de-
livery, during the last third of the time of delivery, during
substantially the entire time of delivery, etc. Thus, the
auto injector may further comprise a sound generator
configured to emit a sound while dosing, and in some
embodiments, the sound generator may comprise a
ratchet mechanism. The ratchet mechanism may be any
conventional ratchet mechanism, such as a ratchet
mechanism comprising flexible arms positioned with the
syringe assembly for engaging sloped teethes on the
plunger rod, for example such as to allow for forward
movement only of the plunger rod.
[0092] Typically, when delivering a medicament with
an injector, it is advantageous to keep the needle in place
under the skin for a period of time after the injection has
taken place. Hereby, the uptake of the medicament may
be improved significantly, and furthermore, the risk of the
medicament leaking out of the injection site may be re-
duced. However, for a patient or a user, it may be difficult
to tell when the injection has been completed and thus
from when the period of time after injection should be
determined.
[0093] In some prior art embodiments, a sound has
been generated after the dose has been injected, i.e.
after the injection cycle has been completed, however,
for a patient or a user, this means that there are three
phases during the injection; first a silent phase while the
medicament is injected, than a sound phase, i.e. the end-
of-dose signal, and then again a silent phase in which
the patient or user has to keep the needle under the skin.
For a patient or user, especially a user under stress,
which may be the case if it is an emergency injection of
medicament, this may be difficult to administer.
[0094] It is therefore an advantage of generating a
sound during at least a part of the delivery of the dose,
to thereby indicate with a sound when medicament is
injected, that is, the sound is provided while dosing, and
when the sound stops, the user may have to keep the
needle under the skin for a period of time. This results in
only two phases, an injection phase with sound, and a
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silent phase in which the user may have to keep the nee-
dle under the skin and this procedure may be simpler to
administer for a user.
[0095] To generate the sound while dosing, a sound
generator or noise maker, such as a ratchet mechanism,
may be integrated with the auto injector.
[0096] For example, the plunger rod may be a linear
ratchet having a number of teeth configured to interact
with a number of pawls provided in connection with the
plunger rod tube, so as to generate a sound while the
plunger rod is extended passed the pawls. The ratchet
mechanism may comprise flexible arms positioned with
the syringe assembly for engaging sloped teeth on the
plunger rod.
[0097] A ratchet mechanism inherently allow move-
ment in one direction only, thus providing a ratchet mech-
anism with the plunger rod allow for movement in a for-
ward direction only, and may prevent the plunger rod
from being returned to its initial position. Thus, the sound
generator may further act as an anti-tampering compo-
nent, in that the ratchet mechanism ensures that a used
auto injector may not be separated and be retro-fitted
with another syringe for a new patient or user as the
plunger rod cannot be retracted from the syringe into the
initial position.
[0098] In one or more embodiments, the syringe as-
sembly may further comprise an anti-tamper component,
such as a tamper protection, and the anti-tamper com-
ponent may for example comprise protection mechanism
to ensure that backward movement of the plunger rod is
prevented, such as a ratchet mechanism, such as a ratch-
et mechanism allowing for forward motion of the plunger
rod only.
[0099] In one or more embodiments, the auto injector
may be re-usable, thus, a user may be able to disassem-
ble the auto injector to replace the syringe. For example,
a user may be able to replace the syringe with needle
only, or a user may be able to replace the syringe as-
sembly with a new syringe assembly.
[0100] Typically, the auto injector may be provided in
a casing and the casing may have to be removed before
the auto injector is ready to be used.
[0101] A medicinal cartridge or pre-filled syringe is typ-
ically provided with a needle. To protect the needle during
transportation and to enable sharps protection, the sy-
ringe needle is typically provided with a soft protective
part and a rigid protective part, i.e. the rigid needle shield,
RNS. To ready the auto injector for injection, typically,
both the soft protective part and the rigid protective part
needs to be removed. However, both for safety reasons,
and because the protective parts may be difficult to ac-
cess for a user, a rigid needle shield removal part may
be implemented. The rigid needle shield removal part
may at least partly enclose the rigid protective part and
for example grip a ridge on the rigid protective part so
that the rigid protective part may be removed with the
removal of the rigid needle shield removal part.
[0102] The casing, such as a transportation housing,

may be removed by for example a straight pulling motion,
a twist, a combination of these, or in any other way as
known by a person skilled in the art. In some embodi-
ments the casing may surround the syringe assembly,
but not the reload handle. The casing may be held in
place by a ring snap mechanism provided between the
reload handle and the casing. The casing and the reload
handle assembly may be sealed by a piece of adhesive
tape wrapped around the casing and the reload handle
assembly. The casing may be removed from the auto
injector by twisting the casing slightly against the reload
handle, utilizing for example a tapered knob on the auto
injector to translate the rotational force into a longitudi-
nally movement which breaks, partly by the rotation and
partly by the axial displacement in the longitudinal direc-
tion, the ring snap mechanism. Also due to the longitu-
dinal displacement the RNS removal part may start to
pull off the RNS where the remaining dismantling of the
RNS is carried out by the operator. The gearing by the
rotation over the tapered knob helps the operator to more
easily overcome potential high stick-forces for the RNS
after longer time of storage, once moved a small distance
the operator may easily pull off the RNS the remaining
distance at much less force input. The twisting of the
reload handle relative to the casing may generate a lon-
gitudinal movement in any know way, e.g. by a tapered
knob to translate the rotational force into a longitudinal
movement, or by an internal thread where unscrewing in
one predetermined rotational direction would yield longi-
tudinally separation between the handle and casing, etc.
[0103] The RNS (Rigid Needle Shield) may cover the
injection needle on the syringe and may be pre-mounted
on the syringe before assembling the auto injector. The
step of readying an auto injector for injection, may com-
prise the step of removing the rigid needle shield whereby
the injection needle becomes exposed. In some embod-
iments, the removal of the RNS may be an integrated
part of the auto injector device activation process and
hence automated in view of the operator, user or patient.
The RNS removal part may be provided so that the auto
injector including the RNS is not tampered with during
storage, and furthermore, the RNS may be protected so
that any significant physical dislocation from its initial
sealing position of the RNS is avoided. Such physical
dislocation may be e.g. be a radial or a longitudinal dis-
placement or caused by rocking motions etc. and such
physical dislocation may have a serious impact on auto
injector performance. The process of removing the RNS
may be robust and reliable but at the same time, the seal
provided by the RNS should be efficient. Thus, the auto-
mated removal of the RNS upon device activation may
ensure none or minimal physical interaction from outside
forces to the RNS during the storage period. Still, upon
device activation the RNS removal may be highly robust
as otherwise it may potentially be difficult for the operator
to gain access for manual removal. Thus, the mechanism
interfacing to the RNS may have to satisfy two opposite
requirements. Furthermore, the assembly of the auto in-
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jector with the RNS removal part may be easy and intu-
itive.
[0104] In some embodiments, the RNS removal part
may have a general cylindrical shape but may have slits
along its side to allow for insertion of the entire RNS.
Furthermore, the RNS removal part may have a U-
shaped cut-out on the end surface towards the syringe
in order to allow the presence of the syringe, and the
diameter/size of the U-shaped cut-out may be designed
to be smaller than the maximum diameter of the RNS but
large enough to not be in physical contact during storage,
i.e. not touch upon syringe or upper portion of the RNS.
With the RNS removal part in place, a longitudinal force
pulling away from the syringe will now ensure engage-
ment between RNS removal part and the larger diameter
rime on the RNS and may thereby force the RNS to be
pulled off of the syringe.
[0105] The RNS removal part may be applied sideways
to the RNS and syringe assembly, or the RNS removal
part may be applied longitudinally, thereby pushed onto
the RNS and syringe assembly from the front. A number
of extended hooks may grip behind the RNS to facilitate
pulling off of the RNS by exertion of pull forces on the
RNS removal part. In another embodiment, a number of
deflectable extended fingers with hooks to reach behind
the RNS may be envisioned both allowing for sideways
assembly or longitudinal or axial assembly.
[0106] In one or more embodiments, the RNS removal
part may furthermore cooperate with the skin sensor so
that e.g. deflectable parts, such as deflectable finger
hooks, may be forced inside the skin sensor during re-
moval through a tight diameter fit. For example, the skin
sensor may have an internal diameter, such as 12 mm,
to just allow the hooks to pass through but any potential
radial deflection of the hooks, i.e. when subjected to the
stress exerted from the pulling force, may be minimized
due to marginal available space between the deflectable
parts outer radial extension (diameter) and the inner di-
ameter of the skin sensor.
[0107] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which exemplary embodiments of the
invention are shown. The invention may, however, be
embodied in different forms within the scope of the ap-
pended claims and should not be construed as limited to
the embodiments set forth herein. Rather, these embod-
iments are provided so that this disclosure will be thor-
ough and complete, and will fully convey the scope of
the invention to those skilled in the art. Like reference
numerals refer to like elements throughout. Like ele-
ments will, thus, not be described in detail with respect
to the description of each figure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0108]

Fig. 1 shows an exploded view of an auto injector,

Figs. 2A-G show exemplary a view of the auto injec-
tor in various states as seen from a user perspective,

Figs. 3A-C show indicators in different states,

Figs. 4A-C show an auto injector handle top and cor-
responding casing,

Figs. 5A-E show a rigid needle shield remover com-
ponent,

Figs. 6A-E show a cross sectional view of an auto
injector according to the invention during different
stages of operation,

Figs. 7A-N show a reload handle, plunger rod tube
and plunger rod in various stages,

Figs. 8A-C show details of a skin sensor,

Figs. 9A-F show a reloading mechanism according
to the present invention,

Figs. 10A-E show a syringe lock guiding trail in var-
ious stages,

Figs. 11A-B show a detailed view of an inspection
window,

Figs. 12A-C show a sound generator,

Figs. 13A-B show a reload handle for single or re-
peated delivery of doses,

Fig. 14 shows a syringe assembly in more detail

Fig. 15 shows another auto injector according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE DRAWING

[0109] In the following an auto injector according to
any of the above embodiments will be described in more
detail and with reference to the drawings. A reloadable
auto-injector 10 with a housing 400 for accommodation
of a syringe assembly 20 is provided. The syringe as-
sembly 20 may comprise a syringe 900 with a needle
902, and the syringe assembly 20 may be movably po-
sitioned in the housing 400 between a first position in
which position the needle 902 is accommodated inside
the housing 400 and a second position in which position
the needle 902 protrudes outside the housing 400. The
syringe assembly 20 may further comprise a syringe
stopper 908 movably positioned in the syringe 900 and
sealing syringe content 904, a plunger rod 1500 config-
ured to engage the syringe stopper 908, and a plunger
rod driver 1600 being configured to apply a force to the
plunger rod 1500 to advance the plunger rod 1500 in the
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syringe 900 for delivering at least one dose of medica-
ment. Furthermore, a syringe driver 1200 may be accom-
modated inside the housing 400 and be configured to
apply a force to the syringe assembly thereby moving
the syringe 900 from the first position to the second po-
sition. The housing 400 may still further comprise a reload
handle 1400 configured to reload the auto injector 10 for
injecting a further dose of medicament, wherein the re-
load handle 1400 may be connected to the syringe as-
sembly so that user operation of the reload handle 1400
is configured to retract the syringe assembly to the first
position and to simultaneously reload the syringe driver
1200 to thereby ready the auto injector for delivering a
further dose of medicament.
[0110] In Fig. 1 an exploded view of a syringe driver
according to an embodiment of the present invention is
provided. A casing 100 is provided as a transport casing
and is configured to be removed by the user before use
of the auto injector 10. The rigid needle shield removal
part 200 preferably cooperates with the casing 100 and
the rigid needle shield 300 so that the rigid needle shield
may be easily removed with the casing 100.
[0111] The auto injector has a housing 400 configured
to enclose the further auto injector parts, including the
syringe lock 500 and the skin sensor 600 which parts
cooperate to release and lock the needle shield and the
syringe assembly. The skin sensor driver 700 may be a
spring. The syringe tube is provided to accommodate the
syringe 900 with needle 902, and is interconnected to
the plunger rod tube 1100. A sound generator 1000 is
positioned in-between the syringe 900 and the plunger
rod tube 1100. A syringe driver 1200 is configured to act
on the syringe 900 in the syringe tube 800. Housing lock
ring 1300 interconnects the housing 400 and reload han-
dle top 1800 . The handle 1400 is interconnected with
the handle top 1800 and allows for reloading of the de-
vice, in co-operation with syringe lock 500 and skin sen-
sor 600 as further described below. The plunger rod 1500
comprises a plurality of teeth 1502 configured to generate
sound while moving in relation to sound generator 1000.
Plunger rod driver 1600 is configured to apply a force to
the plunger rod 1500. Torsion ring 1700 transmits the
rotational movement of the handle top to a translational
movement of the syringe assembly. Handle top 1800 is
positioned at an end of the auto injector 10, and is con-
figured to be rotated with respect to the housing 400 upon
reloading of the device.
[0112] Fig. 2 illustrates the auto injector in various use
states as seen from the point of the user or patient. In
Fig. 2A, the auto injector is enclosed in casing 100 and
the casing 100 is adjoining handle top 1800. In Fig. 2B,
the casing 100 is removed and auto injector 10 has be-
come visible. The auto injector 10 comprises housing
400 having an inspection window 402 and a skin sensor
600. A medicament 904 in the syringe 900 is visible
through the inspection window 402, as indicated by the
dark color of the window thereby indicating to a user that
the auto injector is ready to use. The handle top 1800 is

configured to interact with reload handle 1400 which is
partly visible below the handle top 1800 in Fig. 2B. The
skin sensor 600 is in an extended forwards position, com-
pletely shielding the needle. In Fig. 2C, the skin sensor
is pushed slightly backwards in relation to the skin of a
patient, and the needle 902 is visible in the skin sensor
opening 602. The automatic needle insertion is not yet
activated. In Fig. 2D, the skin sensor 600 is pushed back-
wards and is in the retracted position, and the automatic
needle insertion has been activated so that needle 902
protrudes from the skin sensor and the tip of the syringe
900 is visible in the skin sensor opening 602. In this po-
sition, the needle is configured to be inserted into the skin
of a patient. When the user removes the needle 902 from
the skin after injection, the skin sensor 600 is pushed
forward and shields the needle 902. The needle sensor
is in a locked position. It is seen that in neither of the
figures 2C to 2E is the medicament visible through the
inspection window 402 thereby indicating to a user that
the device is not in an initial position ready to deliver a
dose. In Fig. 2F, the auto injector 10 is re-loaded by turn-
ing the handle top 1800 with respect to the housing 400,
the skin sensor is in an unlocked position and the med-
icament 904 in the syringe 900 is visible through the in-
spection window 402. In Fig. 2G, the skin sensor is in a
locked position after a second dose has been delivered,
and the inspection window 402 indicates that the device
is not in a ready position.
[0113] In Fig. 3, indicator windows 402, 404 are pro-
vided. The inspection window 402 and the label window
404 of auto injector 10 is shown in more detail. In Fig.
3A, the auto injector is in a ready state with the cap and
casing removed. The inspection window is open and thus
exposes the medicament 904 in the syringe 900 and the
skin sensor driver 700 is furthermore visible through the
window. It is seen that the skin sensor is in the unlocked
forward position and the device is ready to deliver a dose,
as is also indicated by label window 404 reading
"READY". In Fig. 3B, the needle 902 has been injected
into a patient’s skin 1900. The skin sensor is fully retract-
ed and the housing 400 is resting on the patient’s skin
1900. The inspection window is closed and does not re-
veal the medicament, and the label window has the read-
ing "DONE" when the dose has been injected. In Fig. 3C,
the skin sensor is fully extended and is in the locked for-
ward position and skin sensor lock tabs 608 are visible.
The inspection window is closed and the label window
still has the reading "DONE". It is seen that during the
injection process, the needle 902 is not visible for the
user or the operator activating the auto injector and the
skin sensor also acts as a needle shield or needle shroud.
It is seen from the figures 2 and 3 that the overall length
of the auto injector is not significantly increased when
delivering a further dose and it is an advantage of the
present invention that a compact auto injector is provided
which is capable of delivering one or more doses. The
compact size is obtained due to the reversible features
of the auto injector as further described below.
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[0114] Fig. 4 shows the mechanism for removing cas-
ing 100 in more detail. As seen in Fig. 4A, the casing 100
is adjoining the handle top 1800. The casing may be held
in place by a ring snap mechanism in place between the
handle 1400 and the casing 100. The casing 100 and the
handle top 1800 may be sealed by a piece of adhesive
tape (not shown) wrapped around the casing 100 and
handle top 1800 assembly. Upon activation, that is when
the user unpack the auto injector 10, the casing 100 is
removed from the auto injector 10 by twisting it slightly
against the handle top 1800, utilizing a tapered knob 1402
on the auto injector, such as on the reload handle 1400
to translate the rotational force into a longitudinally move-
ment which breaks adhesive as shown in Fig. 4B. In
Fig.4B, in which the casing is slightly turned to break the
seal and disengage the ring snap mechanism. The cas-
ing 100 is removed partly by the rotation and partly by
the longitudinal displacement following both the longitu-
dinal movement initiated by the tapered knob 1402 and
a pulling action initiated by the user.
[0115] In Fig. 5, The RNS (Rigid Needle Shield 300
covers the stacked injection needle 902 on the syringe
900 and is typically pre-mounted on the syringe 900 be-
fore entering a device assembly line. To ready the auto
injector 10 for injection, the rigid needle shield needs to
be removed to expose the needle. The removal of the
RNS 300 is an integrated part of the auto injector activa-
tion process and hence automated in view of the operator
or user. The RNS removal part 200 may be provided so
that the auto injector 10 including the RNS 300 is not
tampered with during storage. Preferably, the RNS 300
may be protected so that any significant physical dislo-
cation from the initial sealing position of the RNS 300 is
avoided. Such physical dislocation could be e.g. a radial
or a longitudinal displacement and could be caused by
rocking motions etc. These physical dislocations could
have a serious impact on auto injector performance and
could e.g. bend the injection needle 902. The process of
removing the RNS 300 needs to be robust and reliable
but at the same time, the seal provided by the RNS 300
should be efficient. Thus, the automated removal of the
RNS 300 upon activation or unpacking of the auto injector
10 may ensure none or minimal physical interaction from
outside forces to the RNS 300 during the storage period.
Still, upon device activation the RNS removal may be
highly robust as otherwise it may potentially be difficult
for the operator to gain access for manual removal. Thus,
the mechanism interfacing to the RNS 300 have to satisfy
two opposite requirements. Furthermore, the assembly
of the auto injector with the RNS removal part 200 should
be easy and intuitive.
[0116] In Fig.5A, the parts are shown in detail and the
RNS removal part 200 has a general cylindrical shape
and has slits 202 along its side to allow for insertion of
the entire RNS 300. Furthermore, the RNS removal part
200 has a U-shaped cut-out 204 on the end surface to-
wards the syringe 900 in order to allow the presence of
the syringe 900, and the diameter/size of the U-shaped

cut-out 204 may be designed to be smaller than the max-
imum diameter of the RNS 300 but large enough to not
be in physical contact during storage, i.e. not touch upon
syringe 900 or upper portion of the RNS 300. With the
RNS removal part 200 in place, a longitudinal force pull-
ing away from the syringe will now ensure engagement
between RNS removal part 200 and the larger diameter
rime on the RNS 300 and may thereby force the RNS
300 to be pulled off of the syringe 900.
[0117] The RNS removal part 200 is in the present em-
bodiment applied sideways with respect to the RNS 300
and syringe assembly 900, and Fig.5B shows the RNS
removal part 300 applied sideways to the RNS 300. In
this embodiment, the RNS removal part 200 does not
comply with the otherwise axially stacked assembly of
the auto injector. Fig.5C shows the syringe 900 with the
RNS removal part 200 and the skin sensor 600 mounted
on circumferential to the RNS removal part 200.
[0118] To benefit from the described RNS removal part
200, a fixation between the RNS removal part 200 and
the casing 100 is suggested by heat stacking. In Fig.5D,
a cross section of the interface between casing or cap
100 and the RNS removal part 200 is shown as mounted,
the RNS removal part tip 206 is shown extending beyond
the casing 100. In Fig. 5E, it is seen that heat stacking
has been applied and the RNS removal part tip 206 has
been deformed to fixation part 208. It is however envis-
aged that any other means of fixation would be possible,
e.g. a screw or a rivet, using ultrasonic welding etc.
[0119] Due to the fixation between the rigid needle
shield removal part 200 and the casing 100, the RNS
removal part will move when the casing is moved. Thus,
due to the longitudinal displacement initiated by the twist-
ing and pulling action applied to the casing 100 with re-
spect to handle top 1800, the RNS removal part 200 will
start to pull off the RNS 300 where the remaining dis-
mantling of the RNS 300 is carried out by the operator
or user. The gearing by the rotation over the tapered knob
1402 helps the operator or user to more easily overcome
potential high stick-forces for the RNS 300 after longer
time of storage; once the RNS 300 has been moved a
small distance, the operator may easily pull off the RNS
300 the remaining distance, to free the needle 902 com-
pletely, at much less force input. It is envisaged that also
other way of generating a longitudinal movement from
rotation may be used instead of tapered knob 1402, e.g.
by an internal thread where unscrewing in one predeter-
mined rotational direction would yield longitudinal sepa-
ration between the handle and casing. Use of the tapered
knob 1402 has an advantage over internal hidden fea-
tures in that it helps during assembly of the auto-injector
device as there is a visually clear rotational orientation
for the two parts to meet.
[0120] Fig. 6 shows a cross sectional view of an auto
injector in a number of injection stages. In Fig.6A, the
auto injector is in a storing stage. The auto injector 10,
apart from the handle top 1800 is encompassed in casing
100. The RNS 300 and the RNS removal part 200 are in
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position to protect the needle 902 and facilitate removal
of the RNS, respectively. The plunger rod 1500 is in an
initial position and a forward end 1510 of the plunger rod
1500 is positioned at a distance from a syringe stopper
908 surface. Thereby, a slight accidental movement of
the plunger rod 1500 will not impact the syringe stopper
908.
[0121] In Fig.6B, the auto injector is shown immediate-
ly after the injection of a first dose. The needle 902 is
exposed and inserted into the skin of a patient (not
shown) and the plunger rod 1500 has been moved for-
ward under influence of plunger rod driver, i.e. spring,
1600, so that the protrusion 1508 of the plunger rod rests
against a first stop 1102 of the plunger rod tube 1100,
see further details in Fig. 7. The stopper 908 has been
moved forward to expel a first dose of medicament and
the skin sensor 600 is the retracted position.
[0122] After the needle 902 has been retracted from
the skin, in Fig. 6C, the skin sensor 600 is moved to a
forward locked position by skin sensor driver 700. At the
stage C in Fig. 6C, the auto injector may be either dis-
carded as it is or reloaded for delivering of a second or
further dose.
[0123] Fig. 6D shows the auto injector 10 after reload-
ing of the device: The plunger rod 1500 has been moved
forward under influence of plunger rod driver, i.e. spring,
1600, so that the protrusion 1508 of the plunger rod rests
against a second stop 1104 of the plunger rod tube 1100,
see further details in Fig. 7. The stopper 908 has been
moved forward to expel a first dose of medicament and
the skin sensor 600 is the retracted position.
[0124] The skin sensor 600 has been unlocked and is
in the forward unlocked position, the syringe driver 1200
has been reloaded, i.e. retracted, into an initial com-
pressed position and the syringe 900, the syringe tube
800, the plunger rod tube 1100, the plunger rod 1500 and
the plunger rod driver 1600 have been retracted without
moving the mentioned parts in relation to each other.
[0125] In Fig. 6E, a second or further injection has been
made. The plunger rod 1500 has been moved forward
under influence of plunger rod driver, i.e. spring, 1600,
so that the protrusion 1508 of the plunger rod rests
against a second stop 1104 of the plunger rod tube 1100,
see further details in Fig. 7. The stopper 908 has been
moved forward to expel a second or further dose of med-
icament. The skin sensor 600 is in the forward locked
position and the auto injector may be discarded, a further
injection may be performed or the auto injector may be
re-used by for example re-fitting the auto injector with a
new pre-filled syringe.
[0126] In Fig. 6, it is seen that the plunger rod driver
1600 comprises a plunger rod spring 1600. The plunger
rod spring 1600 is in one end 1602 fixedly connected to
the plunger rod tube 1100.It is seen that the plunger rod
driver 1600 applies the driving force directly onto the
plunger rod 1500, such as onto a plunger rod flange 1508,
i.e. the plunger rod protrusion 1508. In Fig. 6, it is seen
that the plunger rod driver acts on the top of the plunger

rod flange 1508 whereas the other side of the plunger
rod flange 1508 normally locks the plunger rod 1500 to
the plunger rod tube 1100, in that the plunger rod stop
1508 presses on the locking member 1108, i.e. presses
on the plunger rod tube stop 1102.
[0127] The housing further accommodates a syringe
tube for holding the syringe, and the syringe has a syringe
flange which is locked between the syringe tube and the
plunger rod tube. In the present example, the syringe
tube and the plunger rod tube are provided as two sep-
arate units to ease assembly, however, it is envisaged
that the syringe tube and the driver rod tube may be one
tube holding the syringe, the plunger rod and the plunger
rod driver.
[0128] It is seen that the plunger rod driver is provided
inside the plunger rod tube, and the syringe driver is pro-
vided outside the plunger rod tube.
[0129] In Figs. 7A-L, a reload handle and the cooper-
ation with the plunger rod tube and the plunger rod is
shown. Only a top portion 30 of an auto injector as e.g.
seen in any of the figures 1-6 above or any of the figures
is seen in Fig. 7. The auto injector as shown in Fig. 7, is
capable of sequentially control the needle insertion and
dose injection. The function of the sequential control is
illustrated in stages A through L. Figs. 7A, 7C, 7E, 7G,
7I and 7K shows the reload handle 1400, the plunger rod
tube 1100 and the plunger rod 1500 in various stages of
the process, and Figs. 7B, 7D, 7F, 7H, 7J and 7L show
a cross-sectional view of the auto injector in the stages
A, C, E, G, I and K.
[0130] The plunger rod 1500 is configured to be ad-
vanced in the syringe (not shown in Fig. 7) for delivering
at least one dose of medicament. The plunger rod tube
1100 has a least one locking member 1108 configured
to interact with a plunger rod stop 1508 to normally lock
the plunger rod 1500 to the plunger rod tube 1100 (see
Figs. 7M, 7N). The syringe driver 1200 is not shown in
Fig. 7, however the activation of the syringe driver is il-
lustrated by the arrows 42, 44, that is the plunger rod
tube 1100 and the plunger rod 1500 are both moved for-
wards, i.e. from the first position to the second position.
The plunger rod driver 1600 is not shown in Fig. 7, how-
ever, the activation of the plunger rod driver 1600 is il-
lustrated by single arrow 42 illustrating that only the
plunger rod is moved forward, i.e. the force applied by
the plunger rod driver 1600 forces the plunger rod 1500
to advance in the syringe (not shown) for delivering at
least one dose of medicament. It is seen that the housing
400, or in the present case an intermediate element 1400,
i.e. the reload handle 1400, comprises an opening or an
aperture 1420. The housing or intermediate element
1400 is configured to unlock the locking member 1108
and release the plunger rod 1500 from the plunger rod
tube 1100 when the syringe (not shown) and the plunger
rod tube 1100 is advanced to the second position, thereby
activating the plunger rod driver (not shown) to advance
the plunger rod 1500 in the syringe for delivering of at
least one dose of medicament.
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[0131] The locking member 1108 comprises at least
one deflectable member 1108 and the housing 400
and/or the intermediate member 1400 is configured to
allow for the at least one deflectable member 1108 to
deflect away from the plunger rod 1500 when the syringe
(not shown) and the plunger rod tube 1100 is advanced
to the second position. Thus, it is seen in Figs. 7A, 7B
that the plunger rod 1500 in the plunger rod tube 1100
is in an initial position, i.e. a first position, ready to deliver
a dose of medicament. In the second position after for-
wards movement of the plunger rod tube 1100 and the
plunger rod 1500, the plunger rod tube is in the second
position. It is seen in Figs. 7C, 7D, that the plunger rod
1500 has not been moved with respect to the plunger rod
tube 1100 and both the plunger rod tube 1100 and the
plunger rod 1500 has been moved forwards relative to
the housing or intermediate member 1400. The plunger
rod driver is typically positioned inside the plunger rod
tube 1100 circumferentially around a backward end 1512
of the plunger rod 1500 configured to apply a force to the
plunger rod protrusion 1508. The backward end 1512
may have a reduced diameter, i.e. a diameter reduced
relative to the diameter of other parts of the plunger rod,
such as for example relative to the forward end of the
plunger rod 1510.
[0132] The plunger rod tube 1100 and the syringe (not
shown) are typically interconnected so that the plunger
rod tube 1100 cannot move with respect to syringe 900
and vice versa. The plunger rod tube 1100 may be inter-
connected to the syringe 900 or the syringe tube 800, for
example via plunger rod tube tabs 1110.
[0133] The housing has an opening 1420, the opening
1420 being a window, or an aperture, configured to be
aligned with the at least one deflectable member when
the plunger rod tube is advanced to the second position.
In Fig. 7D, it is seen that the first deflectable locking mem-
ber 1108 is aligned with the window or aperture 1420
thereby allowing the locking member 1108 to deflect and
allow passage of the plunger rod protrusion 1508, such
as the plunger rod stop 1508.
[0134] It is seen in Fig. 7E that upon release of the
plunger rod 1500, the plunger rod driver 1600 advances
the plunger rod 1500 within the syringe 900 in that the
plunger rod stop 1508 is able to pass the deflected locking
member.
[0135] A deflectable locking member 1108, 1110 is po-
sitioned at either side of the plunger rod as seen in Fig.
7B, and thus also the openings 1420, 1422 are provided
on either side.
[0136] In Fig. 7G, the handle 1400 is rotated as illus-
trated by arrow 1401 and the plunger rod tube 1100 with
plunger rod 1500 is rotated and retracted to the same
initial position as illustrated in Fig. 7A, while the plunger
rod maintain the advanced position with respect to the
plunger rod tube, and the plunger rod driver (not shown
in Fig. 7) also maintaining a first extended position. From
this position, a second dose delivery is performed, and
Figs. 7I and 7J illustrate the repeated forward motion of

the plunger rod tube with the plunger rod, as illustrated
by arrows 42, 44 so as to align the second window 1422
with the second deflectable locking member 1110 and
allow deflection of the locking member 1110. Thereby,
the plunger rod driver 1600 is released or activated to
push the plunger rod 1500 pass the second locking mem-
ber 1110, for delivering of a second dose as illustrated
by single arrow 42, and Figs. 7K, 7L illustrates the plunger
rod in the advanced position within the syringe. The
plunger rod driver is thus configured to move the plunger
rod 1500 a first distance upon a first activation of the
plunger rod driver 1600, and a further distance upon a
further activation of the plunger rod driver 1600.
[0137] It is seen that the second activation of the plung-
er rod driver follows a reload of the auto injector, and
thereby a repeated movement of the syringe assembly
20, i.e. such as syringe 900, syringe tube 800, plunger
rod 1500, and plunger rod tube 1100 from the first position
to the second position.
[0138] Thus, the auto injector may deliver at least one
or two separate doses of medicament.
[0139] It is seen in Figs. 7M, 7N that the plunger rod
stop has an angled surface 1509 normally pressing
against an angular surface 1109 of the deflectable lock-
ing member 1108. The deflectable locking member 1108,
1110 is hinged to the plunger rod tube 1100 in a down-
ward position with respect to the movement of the plunger
rod. Hereby, the deflectable locking member may deflect
only when the entire length of the deflectable locking
member 1108, 1110 opposes the full opening 14.
[0140] The at least one deflectable member is config-
ured to deflect upon being aligned with the opening in
the housing 400 and/or the intermediate member 1400.
[0141] When the deflectable locking members 1108,
1110 are not aligned with the window 1420, the deflecta-
ble locking members 1108, 1110 are typically prevented
from deflection by an inner surface 1424 of the handle
1400 or housing 400, and it is seen in Fig. 7N that the
deflectable locking member 1108, 1110, is not entirely
within the window 1420, 1422 and therefore not able to
deflect.
[0142] The plunger rod tube 1100 may thus comprise
at least a first and a second locking member 1008, 1110
configured to engage with the plunger rod stop 1508.
[0143] Fig. 8 shows the skin sensor 600 and the inter-
action of the skin sensor 600 with syringe lock 500 in
more detail. In Fig. 8A, the skin sensor 600 and the sy-
ringe lock 500 are in their initial positions, and the skin
sensor 600 is thus in the forward unlocked position. A
protrusion 604 having an angled surface 606 is seen at
the skin sensor 600. In Fig. 8B, the skin sensor 600 is
activated, by e.g. pressing the skin sensor 600 against
the skin of a patient, and the skin sensor 600 is moved
towards the syringe lock 500. Hereby, the angled surface
606 engages with a syringe lock angled surface 512 to
thereby force the syringe lock 500 to rotate while the skin
sensor 600 is retracted. In Fig. 8C, the skin sensor 600
is fully depressed, i.e. fully retracted, and engaged with
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the syringe lock after rotation. Fig. 8D shows a detailed
view of the syringe lock protrusion 604 and the angled
surface 504 of the syringe lock 500.
[0144] In Fig. 9, a reloading mechanism is shown in
more detail. In Fig. 9A (bottom of the figure), the syringe
900 with needle 902 is seen projecting from syringe tube
800 in a first end, such as a forward end, 804. The syringe
tube 800 is engaged with plunger rod tube 1100 and tabs
1110 on the forward end 1101 of plunger rod tube 1100
engages with the syringe tube 800 to interconnect the
plunger rod tube 1100 and the syringe tube 800. Typi-
cally, during assembly, the pre-filled syringe 900 with
needle 902 will be inserted into syringe tube 800 and
plunger rod tube 1100, comprising plunger rod 1500 and
plunger rod driver 1600, will be mounted onto the syringe
900 and syringe tube 800 and the lips 910 of the syringe
will be locked between the syringe tube 800 and plunger
rod tube 1100. A tab 1112 on the plunger rod tube 1100
is configured to interact with syringe lock 500 (see Fig.
10 for further details). The syringe tube 800 has a syringe
tube inspection window 802 configured to interact with
syringe lock inspection window 502 and housing inspec-
tion window 402. Syringe tube protrusions 806 may in-
teract with skin sensor 600 and provide an initial force
which must be overcome by the user when activating the
auto injector. This is a further safety feature which reduc-
es the risk of accidental activation of the auto injector.
[0145] Reload handle 1400 is slided onto plunger rod
tube 1100 and torsion ring 1700 interconnects reload
handle 1400 and plunger rod tube 1100 via torsion ring
tab 1702.
[0146] In Fig. 9A, a first dose has been delivered and
it is seen that torsion ring tab 1702 is provided in a first
reload handle slot 1404, and the torsion ring tab 1702
has moved forwards along slot side 1406 and is posi-
tioned at the bottom of the first reload handle slot 1404.
[0147] The reload handle 1400 as well as torsion ring
1700 may be symmetric, so as to evenly distribute the
force applied, and that there is thus a torsion ring tab
1702 provided symmetrically on each side of the torsion
ring, each torsion ring tab 1702 interconnecting each of
the first reload handle slots provided symmetrically about
the reload handle slot.
[0148] In Fig. 9B, the reload handle 1400 is rotated as
indicated by arrow 1401, thereby forcing the torsion ring
which cannot rotate itself, along the inclined slot side
1408 via torsion ring tab 1702. In Fig. 9B, it is seen that
the torsion ring tab 1702 has moved slightly along the
inclined slot side 1704 after having rotated the reload
handle slightly, e.g. about 30 degrees, as seen by the
rotation of the reload handle tapered knob 1402. This
pulls the syringe assembly comprising the syringe 900,
syringe tube 800, plunger rod tube 1100, as well as plung-
er rod 1500 and plunger rod driver 1600 (not shown in
Fig. 9) backwards and into the reload handle 1400 as
illustrated by arrow 24..
[0149] In Fig. 9C, the reload handle is further rotated,
e.g. rotated 45 degrees in total, and the torsion ring tab

1702 has moved towards the top edge 1410 of the first
reload handle slot 1404 further retracting the syringe as-
sembly 20 comprising syringe 900, syringe tube 800,
plunger rod tube 1100, as well as plunger rod 1500 and
plunger rod driver 1600 (not shown in Fig. 9) backwards
and further into the reload handle 1400. While rotating
the reload handle 1400 the plunger rod tube tabs 1112
also rotates towards a resting ledge 506 of the syringe
lock 500, as may be seen from Fig. 10.
[0150] As seen in Fig. 9D, continued rotation of the
reload handle 1400 lifts the torsion ring tab 1702 together
with torsion ring 1700 and syringe assembly 20 over the
top edge 1410 of the first reload handle top 1400 and
into second reload handle slot 1414. The torsion ring
1700 including the torsion ring tab 1702 and the syringe
assembly will move forward a short distance, such as a
few mm, as indicated by arrow 22, before the syringe
assembly 20, and more specifically, the plunger rod tube
tabs 1112 hang on the syringe lock resting ledge 506.
The auto injector 10 is then in the initial position and ready
to deliver a second or further injection. In that the second
reload handle slot is a slot allowing only for movement
longitudinally along an axis of the auto injector, the auto
injector is locked after having delivered a second dose,
and the auto injector is thus not configured to deliver more
than two doses. Thus, the auto injector may deliver no
more than two doses. Also, alternative configurations
have been envisaged and this is shown in further detail
in Fig. 13.
[0151] Figs. 9E and 9F illustrates an alternative reload
function in which the reload system relies on a longitudi-
nal retraction of the syringe assembly 20, and Fig. 9E
illustrates the reload handle 1400 and torsion ring tab
1702 position after a first injection has been delivered.
In Fig. 9F, a longitudinal retraction of the syringe assem-
bly 20 reloads the auto injector.
[0152] Fig. 10 shows a detailed view of the syringe lock
guiding trail 504 enabling the skin sensor 600 to rotate
the syringe lock 500 and control the dosing mechanism.
Initially, as seen in Fig. 10A, the spring loaded syringe
assembly 20 rests on a syringe lock resting ledge 506 in
the syringe lock 500 by plunger rod tube tabs 1112, re-
stricting forward movement of the syringe assembly 20.
The skin sensor 600 is in the unlocked forward position.
[0153] In Fig. 10B, the skin sensor is pressed against
the skin of a patient, and the syringe lock is rotated as
indicated by arrow 24. Hereby, the syringe assembly 20
is lifted free of the syringe lock resting ledge 506.
[0154] In Fig. 10C, the syringe assembly 20 has moved
downwards along syringe lock guiding trail 504, pushing
the syringe assembly 20 forwards causing injection of
needle 902. During injection of the needle, the syringe
lock is further rotated to align dosing clips with dosing
windows to allow for injection of a medicament. After in-
jection, as seen in Fig. 10D, and as the needle 902 is
retracted from the skin of a patient, the skin sensor 600
is pushed forward by skin sensor driver 700. At this point,
the two clips of the skin sensor are resting on a shelf on
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the syringe lock, locking them in position to protect the
needle. In Fig. 10E, the device is reloaded and the syringe
assembly 20 is in the initial position and the skin sensor
600 in the forward unlocked position.
[0155] Fig. 11 shows a detailed view of the inspection
window 402. In Fig. 11A, housing inspection window 402,
syringe tube inspection window 802 and syringe lock in-
spection window 502 are aligned and the medicament
904 in the syringe 900 is visible. Furthermore, the skin
sensor driver 700 is visible through the housing inspec-
tion window 402 and the syringe lock inspection window
502. In Fig. 11B, it is seen that the inspection windows
are not aligned and that only a part of the syringe lock
500 is visible behind the housing inspection window in-
dicating that the device is not ready for delivering an in-
jection dose.
[0156] It is an advantage that a user or patient is able
to see the medicament through the inspection windows
402, 502 and 802 at the time of injection of the medica-
ment, as it gives the user a sense of what is injected.
[0157] In Fig. 12, a ratchet mechanism comprising a
plunger rod 1500 interacting with a sound generator 1000
is shown. The sound generator 1000 comprises flexible
arms 1002 positioned with the syringe assembly 20 and
configured to engaged sloped teeth 1502 of the plunger
rod. The upwardly sloped teeth 1502 on the plunger rod
may allow forward movement of the plunger rod only.
[0158] It is seen that the ratchet mechanism 1500,
1502, 1000, 1002 is configured to provide a sound while
delivering a medicament, so that a sound is generated
while dosing. The sloped teeth are provided along the
length of the plunger rod, and substantially along the en-
tire length of the plunger rod so that the sound is gener-
ated during delivery of a first dose and during delivery of
a second dose and/or any further doses. It is however
envisaged that the sloped teeth may be distributed over
only a part of the plunger length and for example be con-
figured to only generate a sound during delivery of the
first dose, the second dose, any further doses or a last
dose of medicament from the syringe to indicate end-of-
medicament in a syringe.
[0159] It is an advantage of generating a sound during
at least a part of the delivery of the dose, to thereby in-
dicate with a sound when medicament is injected, that
is, the sound is provided while dosing, and when the
sound stops, the user may have to keep the needle under
the skin for a period of time.
[0160] The plunger rod 1500 as illustrated in Fig. 12 is
thus a linear ratchet having a number of sloped teeth
1502 configured to interact with a number of flexible arms
1002 provided with the plunger rod tube 1100 so as to
engage with the plunger rod 1500 when the plunger rod
1500 is advanced forwards passing the flexible arms to
thereby generate a sound.
[0161] In Fig. 12A, the plunger rod 1500 is shown in
the plunger rod tube in an initial position, i.e. before dos-
ing. In Fig. 12B, a first dose of medicament has been
delivered, and the plunger rod 1500 has moved in a for-

ward direction a distance corresponding to the first dose.
It is seen that there is a sound delay while the plunger
rod is moved from first stop 1506 to second stop 1504,
indicating that the sound only starts, when the stopper
908 is moved forward and is delivering a medicament.
The ratchet mechanism is shown in more detail in C,
where flexible arms 1002 are clearly seen to engage with
sloped teeth 1502 of the plunger rod 1500.
[0162] Because the ratchet mechanism 1500, 1502,
1000, 1002 allows movement in one direction only, it is
prevented that the plunger rod 1500 is returned to the
initial position. Thereby, it is avoided that a used auto
injector is re-fitted with another syringe and offered to a
new user. Thus, the ratchet mechanism 1500, 1502,
1000, 1002 further acts as an anti-tampering component.
[0163] Fig. 13 shows two different reload handles in
more detail. It is seen that the reload handle may be con-
figured to allow for delivering of one, two, three, four or
multiple doses. In Fig. 13a, a reload handle 1400 having
a reload handle slot 1412 having two straight sides is
provided, so that the reload handle slot allows for longi-
tudinal movement along an axis of the auto injector only,
and thereby does not allow for the rotational movement
along an inclined surface. This means that only one in-
jection is possible and that no reload function is available.
It is seen that the auto injector is in the initial position with
torsion ring tab 1702 at the top of the reload handle slot
1404. In Fig. 13b, a reload handle 1400 is shown having
a reload handle slot 1414 having a straight side for the
injection process and an inclined side 1416 which the
torsion ring tab 1702 follows upon reloading. It is seen
that the reload handle is provided with only two symmetric
reload handle slots 1414, and that therefore an infinite
number of reloads is possible as the rotation of the handle
is never locked. This reload handle may for example be
advantageous if the auto injector is re-usable and allows
for refitting with for example a new syringe assembly.
Any combination of the two reload handles as shown in
Fig. 13a and Fig. 13b may provide any combination of a
predetermined number of reloads following the slot de-
sign 1414 in Fig. 13b, followed by a locking slot 1412 not
allowing for further reloads. The number of reload slots
is primarily limited by the size of the auto injector.
[0164] In Fig.14, a syringe assembly 20 is shown com-
prising syringe tube 800, syringe 900, plunger rod tube
1100, plunger rod 1500 and plunger rod driver 1600. It
is envisaged that the parts may be assembled using var-
ious connector parts, and furthermore, the plunger rod
tube and syringe tube may be provided as one part. It is
seen that the syringe assembly 20 may be moved as one
element and either be pushed forward by a syringe driver
(1200 not shown in Fig. 14) acting on syringe tube flange
806 and/or plunger rod flange 1114 or retracted by a re-
load handle action acting on the syringe assembly 20,
such as on the syringe assembly tab 1112.
[0165] In Fig. 15, another auto injector according to an
embodiment of the present invention is shown, compris-
ing a cap or casing 1, a housing 2, a skin sensor 3, a
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syringe tube or holder 4, and syringe 5 having a rigid
needle shield covering the needle in the stored position
(not shown), a plunger rod 6 for acting on medicament
in the syringe 5, a plunger rod driver, or motor spring, 7,
a plunger rod tube 8 encompassing at least a part of the
plunger rod driver 7 and of the plunger rod 6, and a sy-
ringe driver, such as motor spring, 9 configured to act on
at least the syringe 5, and preferably on a syringe as-
sembly comprising syringe tube 4, syringe 5, plunger rod
6, plunger rod driver 7 and plunger rod tube 8. A needle
shield driver, such as a needle shield spring, 13, is con-
figured to act on the needle shield/skin sensor 3. The
auto injector further comprises a reload handle 11 and a
reload handle top 12.
[0166] The auto injector 10 as unpacked is ready for
use. The auto injector 10 is applied to the injection site,
which pushes the needle shield 3 backwards a few mil-
limeters. Hereby, the plunger rod tube acts to release the
syringe driver 9 driving the plunger rod 6, and the plunger
rod carrier or tube 8, and thereby syringe 5 forward re-
sulting in the needle being inserted into the patient. When
the needle is inserted, the plunger rod spring 7 is released
resulting in a first dose being administered. The plunger
rod 6 travels downwards until it hits a stop, which deter-
mines the dose size. Also, just before the plunger rod 6
comes to rest, the patient is given an audible feed in to
signal "end of dose". Progression of the injection can also
be observed through a window. After completion of an
injection, the auto injector is lifted from the injection site
and the needle shield 3 is extended forward by the use
of the needle shield spring 10 and locks in its outer po-
sition where the combination of opening diameter and
distance from the needle tip ensures sharps protection.
The auto injector is now disabled and can either be re-
mounted with the cap and disposed of or the auto injector
can be prepared for an second injection if needed. Thus,
the auto injector is ready for being prepared for the sec-
ond injection. By turning the handle top 12, and thereby
the reload handle 11, the plunger rod carrier or tube 8
and syringe carrier or tube 4 are retracted backwards.
This is done by a detail on the plunger rod carrier 8 en-
gaging in a thread inside the reload handle 11. When the
handle has been pulled back, the plunger rod carrier 8
and the syringe carrier 4 disables itself. Further, when
the reload handle is turned, it unlocks the needle shield
3 from its outer position, which enables the plunger rod
carrier 8 and syringe carrier 4 to be moved forward when
actuated.
[0167] When the auto injector is applied to the injection
site, the needle shield 3 is pushed backwards a few mm,
and thereby, the syringe carrier 4 is configured to release
the insertion spring, or syringe motor, 9, thus driving the
plunger rod 6 and the syringe carrier 4 forward resulting
in the needle being inserted into the patient. When the
needle is inserted, the injection spring, i.e. plunger rod
driver, 7 is released resulting in the first (or second or
any further) dose being administered. The plunger rod 6
travels downwards until it hits a stop, which determines

the dose size. Also, just before the plunger rod 6 comes
to rest, the patient or user is given an audible feed in to
signal "end of dose". Progression of the injection can also
be observed through a window. After a second or any
further injection, the needle shield 3 is pushed forward
by needle shield spring 13 as the needle is pulled back
from the patient and the needle shield 3 locks in its outer
position. In addition to this, the reload handle 11 is also
disabled, meaning that the entire device is disabled and
can safely be disposed off.

1 cap or casing
2 lower housing
3 needle shield
4 syringe holder
5 syringe with needle
6 plunger rod
7 plunger rod motor or driver
8 plunger rod carrier
9 syringe motor or driver
10 reloadable auto-injector
11 upper housing or reload handle
12 reload handle top
13 needle shield spring
20 syringe assembly
30 top portion of auto injector
22, 24, 42, 44 arrows
100 casing
200 RNS (rigid needle shield) remover
202 slit
204 U-shaped cut out
206 RNS (rigid needle shield) removal part tip
208 fixation part
300 RNS (rigid needle shield)
400 housing
402 inspection window
404 label window
500 syringe lock
502 syringe lock inspection window
504 syringe lock guide slot/trail
506 syringe lock ledge
508 a released position
510 syringe lock end stop.
512 syringe lock angled surface
600 skin sensor
602 skin sensor opening
604 protrusion
606 skin sensor angled surface
700 skin sensor driver
800 syringe tube
802 syringe tube inspection window
804 forward end
806 syringe tube protrusions
808 syringe tube flange
810 syringe tube connectors
900 syringe
902 needle
904 syringe content (medicament)
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908 syringe stopper
910 lips
1000 sound generator
1002 flexible arms
1100 plunger rod tube
1101 forward end
1102 first stop of the plunger rod tube - locking mem-
ber stop
1104 second stop of the plunger rod tube
1106 end stop position
1108 first locking member
1109 first locking member angled surface
1110 second locking member plunger rod tube tabs
1112 plunger rod tube tab/syringe assembly tab
1114 plunger rod tube flange
1116 plunger rod tube connectors
1118 back end of plunger rod tube
1200 syringe driver
1300 housing lock ring
1400 reload handle
1401 reload handle arrow
1402 tapered knob
1404 first reload handle slot
1406 slot side
1408 inclined slot side
1410 top edge of the first reload handle slot
1412 reload handle slot
1414 second reload handle slot
1420 first window
1422 second window
1424 inner surface
1500 plunger rod
1502 teeth
1504 second stop
1506 first stop
1508 protrusion of the plunger rod, plunger rod stop
1509 angled surface of plunger rod stop
1510 forward end of the plunger rod
1512 backward end of plunger rod
1600 plunger rod driver
1602 one end of plunger rod driver
1700 torsion ring
1702 torsion ring tab
1800 handle top
1900 skin barrier

Claims

1. A reloadable auto injector for adrenaline injection,
the auto injector comprising:

a housing,
a syringe (900) with a needle (902), the syringe
being movably positioned in the housing (400)
between a first position in which position the
needle (902) is accommodated inside the hous-
ing (400) and a second position in which position

the needle (902) protrudes outside the housing
(400),
a plunger rod (1500) comprising a plunger rod
stop (1508) and configured to be advanced in
the syringe for delivering at least one dose of
medicament,
a plunger rod tube (1100) having a first deflecta-
ble locking member (1108) and a second de-
flectable locking member (1110) arranged at a
distance from the first deflectable locking mem-
ber (1108) along an advancement direction of
the plunger rod (1500), the two deflectable lock-
ing members (1108, 1110) configured to interact
with the plunger rod stop (1508) to normally lock
the plunger rod (1500) to the plunger rod tube,
a syringe driver (1200) configured to apply a
force to the syringe thereby moving the syringe
from the first position to the second position, the
syringe driver (1200) being further configured to
advance the plunger rod tube with the plunger
rod to the second position,
a plunger rod driver being configured to apply a
force to the plunger rod to advance the plunger
rod in the syringe for delivering one dose of med-
icament upon unlocking of one of the two de-
flectable locking members (1108, 1110),
a reload mechanism configured to retract the
syringe from the second position to the first po-
sition and reload the syringe driver to allow a
repeated activation of the syringe driver,
wherein the reload mechanism is configured to
unlock the first deflectable locking member
(1108) upon a first movement of the syringe from
the first position to the second position to thereby
release the plunger rod from the plunger rod
tube for delivering a first dose of medicament,
and unlock the second deflectable locking mem-
ber (1110) upon a further movement of the sy-
ringe from the first position to the second posi-
tion to thereby release the plunger rod from the
plunger rod tube for delivering a further dose of
medicament.

2. The reloadable auto injector according to claim1,
wherein the reload mechanism comprises a handle
(1400),
wherein the handle (1400) has a first opening con-
figured to be aligned with the a first deflectable lock-
ing member (1108) when the plunger rod tube is ad-
vanced to the second position a first time and a fur-
ther opening configured to be aligned with the sec-
ond deflectable locking member (1110) when the
plunger rod tube is advanced to the second position
a further time.

3. A reloadable auto injector according to claim 1,
wherein the reload mechanism is connected to the
syringe and the plunger rod tube so that user oper-
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ation of the reload mechanism is configured to retract
the syringe and the plunger rod tube to the first po-
sition and to simultaneously reload the syringe driver
to thereby ready the auto injector for delivering a
further dose of medicament.

4. A reloadable auto injector according to claim 1 or 3,
wherein the plunger rod driver and the syringe driver
are separate drivers.

5. A reloadable auto injector according to any of the
previous claims, wherein the plunger rod driver is
provided inside the plunger rod tube, and wherein
the syringe driver is provided outside the plunger rod
tube.

6. A reloadable auto injector according to any of the
previous claims, wherein the auto injector is config-
ured to deliver two separate doses of medicament,
wherein the plunger rod driver is configured to move
the plunger rod a first distance upon a first activation
of the plunger rod driver, and a further second dis-
tance upon a second activation of the plunger rod
driver.

7. A reloadable auto injector according to any of the
previous claims, wherein the auto injector is activat-
ed upon unpacking of the device.

8. An auto injector according to any of the previous
claims, wherein the syringe driver and/or the plunger
rod driver comprises a resilient device, such as a
spring, such as a compression spring.

9. An auto injector according to any of the previous
claims, further comprising a skin sensor, the skin
sensor having a locked forward position and an un-
locked forward position,
wherein the skin sensor is unlocked in the forward
position before a first injection and/or upon operation
of the reload handle.

10. A reloadable auto injector according to any of the
previous claims, further comprising a syringe lock
configured to lock the syringe in the first position,
and a skin sensor configured to release the syringe
lock upon engagement with the skin of a user where-
in the skin sensor is activated by pressing the skin
sensor onto a user’s skin,
wherein the syringe lock controls the injection of the
needle,
wherein the plunger rod tube comprises a plunger
rod tap being configured to move in a syringe lock
guide slot from a released position adjacent the
ledge to a syringe lock end stop and wherein the
plunger rod tube, engaged with the syringe, is moved
from the first position to the second position when
the plunger rod tab travels in the syringe lock guide

slot from the released position to the syringe lock
end stop, wherein a skin sensor driver upon removal
of the auto injector from a patient’s skin is configured
to push the skin sensor forward to shield the needle
before and after each injection cycle.

11. A reloadable auto injector according to any of the
previous claims, wherein the reload mechanism
comprises a reload handle configured to rotate, the
auto injector further comprising an intermediate
component (torsion ring) transferring the rotational
movement of the reload handle to a translational
movement of at least the syringe assembly and
wherein the intermediate component has a tap con-
figured to move along an inclined surface of the re-
load handle upon operation of the reload handle,
wherein a complete operation of the reload handle
forces the tap over an inclined surface top and into
a second reload handle slot, wherein the syringe and
the plunger rod tube is configured to rest on a syringe
lock ledge when the intermediate component tap
reaches the second handle slot, wherein the second
reload handle slot has an inclined surface to allow
for continuous reloading to the auto injector, wherein
the second reload handle slot allows for longitudinal
movement only to thereby prevent further reload of
the auto injector.

12. A reloadable auto injector according to any of the
previous claims, wherein the reload operation is con-
figured to reverse the operation of the auto injector.

13. A reloadable auto injector according to any of the
previous claims, wherein the auto injector housing
further comprises an inspection window for indicat-
ing a "ready" state and a "done" state,
wherein the skin sensor extends over the length of
the needle when the syringe assembly is in the first
position to hide the needle from a user’s and/or pa-
tient’s view,
wherein the skin sensor is configured to extend over
the length of the needle immediately after a dose
has been delivered.

14. A reloadable auto injector according to any of the
previous claims, wherein the auto injector further
comprises an anti-tampering component,
wherein the anti-tampering component comprises a
ratchet mechanism.

15. A reloadable auto injector according to any of the
previous claims wherein the auto injector is re-usa-
ble,
wherein the syringe is replaceable.
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Patentansprüche

1. Nachladbarer Autoinjektor für die Adrenalininjektion,
welcher Autoinjektor Folgendes umfasst:

ein Gehäuse,
eine Spritze (900) mit einer Nadel (902), welche
Spritze im Gehäuse (400) zwischen einer ersten
Position, in welcher Position die Nadel (902) im
Inneren des Gehäuses (400) aufgenommen ist,
und einer zweiten Position, in welcher Position
die Nadel (902) aus dem Gehäuse (400) her-
ausragt, beweglich angeordnet ist,
eine Kolbenstange (1500), die einen Kolben-
stangenanschlag (1508) umfasst und so ausge-
bildet ist, dass sie in der Spritze vorgeschoben
wird, um zumindest eine Medikamentendosis
abzugeben,
ein Kolbenstangenrohr (1100) mit einem ersten
ablenkbaren Verriegelungselement (1108) und
einem zweiten ablenkbaren Verriegelungsele-
ment (1110), das von dem ersten ablenkbaren
Verriegelungselement (1108) entlang einer Vor-
schubsrichtung der Kolbenstange (1500) beab-
standet ist, wobei die beiden ablenkbaren Ver-
riegelungselemente (1108, 1110) dazu ausge-
legt sind, mit dem Kolbenstangenanschlag
(1508) zusammenzuwirken, um normalerweise
die Kolbenstange (1500) am Kolbenstangen-
rohr zu verriegeln,
einer Spritzenantriebsvorrichtung (1200), wel-
che dazu ausgelegt ist, eine Kraft auf die Spritze
auszuüben, wodurch die Spritze von der ersten
Position in die zweite Position bewegt wird, wo-
bei die Spritzenantriebsvorrichtung (1200) fer-
ner dazu ausgelegt ist, das Kolbenstangenrohr
mit der Kolbenstange in die zweite Position vor-
zuschieben,
einer Kolbenstangenantriebsvorrichtung, die
dazu ausgelegt ist, eine Kraft auf die Kolben-
stange auszuüben, um die Kolbenstange in der
Spritze vorzuschieben, um bei Entriegeln von
einer der beiden ablenkbarer Verriegelungsele-
mente (1108, 1110) eine Medikamentendosis
abzugeben,
eines wiederladbaren Mechanismus, der dazu
ausgelegt ist, die Spritze von der zweiten Posi-
tion zur ersten Position zurückzuziehen, und die
Spritzenantriebsvorrichtung erneut zu beladen,
um eine wiederholte Betätigung der Spritzenan-
triebsvorrichtung zu ermöglichen,
wobei der Nachlademechanismus dazu ausge-
legt ist, bei einer ersten Bewegung der Spritze
von der ersten Position in die zweite Position
das erste ablenkbares Verriegelungselement
(1108) zu entriegeln, um dadurch die Kolben-
stange vom Kolbenstangenrohr zur Abgabe ei-
ner ersten Medikamentendosis freizugeben,

und bei einer weiteren Bewegung der Spritze
von der ersten Position in die zweite Position
das zweite ablenkbare Verriegelungselement
(1110) zu entriegeln, um dadurch die Kolben-
stange vom Kolbenstangenrohr zur Abgabe ei-
ner weiteren Medikamentendosis freizugeben.

2. Nachladbarer Autoinjektor nach Anspruch 1, wobei
der Nachlademechanismus einen Griff (1400) um-
fasst,
wobei der Griff (1400) eine erste Öffnung, die so aus-
gelegt ist, dass sie mit einem ersten ablenkbaren
Verriegelungselement (1108) ausgerichtet wird,
wenn das Kolbenstangenrohr zum ersten Mal in die
zweite Position vorgeschoben wird, und eine weitere
Öffnung aufweist, die so ausgelegt ist, dass sie mit
dem zweiten ablenkbaren Verriegelungselement
(1110) ausgerichtet wird, wenn das Kolbenstangen-
rohr ein weiteres Mal in die zweite Position vorge-
schoben wird.

3. Nachladbarer Autoinjektor nach Anspruch 1, wobei
der Nachlademechanismus mit der Spritze und dem
Kolbenstangenrohr derart verbunden ist, dass die
Benutzerbedienung des Nachlademechanismus so
ausgelegt ist, dass sie die Spritze und das Kolben-
stangenrohr in die erste Position zurückzieht und
gleichzeitig die Spritzenantriebsvorrichtung nach-
lädt, um dadurch den Autoinjektor für die Abgabe
einer weiteren Medikamentendosis bereit zu ma-
chen.

4. Nachladbarer Autoinjektor nach Anspruch 1 oder 3,
wobei die Kolbenstangenantriebsvorrichtung und
die Spritzenantriebsvorrichtung getrennte Antriebs-
vorrichtungen sind.

5. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche, wobei die Kolbenstangenan-
triebsvorrichtung innerhalb des Kolbenstangenrohrs
vorgesehen ist, und wobei die Spritzenantriebsvor-
richtung außerhalb des Kolbenstangenrohrs vorge-
sehen ist.

6. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche, wobei der Autoinjektor für die
Abgabe zweier getrennter Medikamentendosen
ausgelegt ist,
wobei die Kolbenstangenantriebsvorrichtung aus-
gelegt ist, um bei einer ersten Betätigung der Kol-
benstangenantriebsvorrichtung die Kolbenstange
um eine erste Strecke und bei einer zweiten Betäti-
gung der Kolbenstangenantriebsvorrichtung sie um
eine weitere zweite Strecke zu bewegen.

7. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche, wobei der Autoinjektor beim
Auspacken der Vorrichtung betätigt wird.
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8. Autoinjektor nach einem der vorhergehenden An-
sprüche, wobei die Spritzenantriebsvorrichtung
und/oder die Kolbenstangenantriebsvorrichtung ei-
ne elastische Anordnung wie beispielsweise eine
Feder wie beispielsweise eine Druckfeder umfasst.

9. Autoinjektor nach einem der vorhergehenden An-
sprüche, ferner umfassend einen Hautsensor, wobei
der Hautsensor eine verriegelte vordere Position
und eine entriegelte vordere Position aufweist,
wobei der Hautsensor vor einer ersten Injektion
und/oder beim Betrieb des Nachladegriffs in der vor-
deren Position entriegelt ist.

10. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche, ferner umfassend eine Sprit-
zenverriegelung, die zum Verriegeln der Spritze in
der ersten Position ausgelegt ist, und einen Haut-
sensor, der zum Freigeben der Spritzenverriegelung
beim Eingriff mit der Haut eines Benutzers ausgelegt
ist, wobei der Hautsensor durch Drücken des Haut-
sensors auf die Haut eines Benutzers betätigt wird,
Wobei die Spritzenverriegelung die Injektion der Na-
del steuert,
wobei das Kolbenstangenrohr einen Kolbenstan-
genzapfen umfasst, der so ausgelegt ist, dass er sich
in einem Spritzenverriegelungsführungsschlitz von
einer der Leiste benachbarten freigegebenen Posi-
tion in einen Spritzenverriegelungsendanschlag be-
wegt, und wobei das mit der Spritze in Eingriff ste-
hende Kolbenstangenrohr von der ersten Position in
die zweite Position bewegt wird, wenn der Kolben-
stangenzapfen in dem Spritzenverriegelungsfüh-
rungsschlitz von der freigegebenen Position zum
Spritzenverriegelungsendanschlag wandert,
wobei eine Hautsensorantriebsvorrichtung bei Ent-
fernen des Autoinjektors von der Haut eines Patien-
ten dazu ausgelegt ist, den Hautsensor vorwärts zu
schieben, um vor und nach jedem Injektionszyklus
die Nadel zu schützen.

11. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche,
wobei der Nachlademechanismus einen Nachlade-
griff umfasst, der zum Drehen ausgelegt ist, wobei
der Autoinjektor ferner eine zwischenliegende Kom-
ponente (einen Torsionsring) umfasst, welche die
translatorische Bewegung des Nachladegriffs in ei-
ne translatorische Bewegung zumindest der Sprit-
zeneinheit umsetzt, und wobei die zwischenliegende
Komponente einen Zapfen aufweist, welcher beim
Betrieb des Nachladegriffs zum Bewegen entlang
einer geneigten Fläche des Nachladegriffs ausge-
legt ist,
Wobei ein vollständiger Betrieb des Nachladegriffs
den Zapfen dazu zwingt, sich über eine geneigte
Oberfläche und in einen zweiten Nachladegriffschlitz
zu bewegen,

wobei die Spritze und das Kolbenstangenrohr so
ausgelegt sind, dass sie auf einer Spritzenverriege-
lungsleiste ruhen, wenn der zwischenliegende Kom-
ponentenzapfen den zweiten Griffschlitz erreicht,
wobei der zweite Nachladegriffschlitz eine geneigte
Fläche aufweist, um ein kontinuierliches Nachladen
des Autoinjektors zu ermöglichen,
wobei der zweite Nachladegriffschlitz nur eine
Längsbewegung ermöglicht, um dadurch ein weite-
res Nachladen des Autoinjektors zu verhindern.

12. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche,
wobei der Nachladevorgang dazu ausgelegt ist den
Betrieb des Autoinjektors zu reversieren.

13. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche,
wobei das Autoinjektorgehäuse ferner ein Prüfglas
zum Anzeigen eines "betriebsbereiten" Zustands
und eines "betriebsfertigen" Zustands umfasst, wo-
bei sich der Hautsensor über die Länge der Nadel
erstreckt, wenn die Spritzeneinheit sich in der ersten
Position befindet, um die Nadel vor der Sicht eines
Benutzers und/oder eines Patienten zu verbergen,
wobei der Hautsensor dazu ausgelegt ist, sich un-
mittelbar nach der Abgabe einer Dosis über die Län-
ge der Nadel zu erstrecken.

14. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche,
wobei der Autoinjektor ferner eine gegen Manipula-
tionen gesicherte Komponente umfasst,
wobei die gegen Manipulationen gesicherte Kompo-
nente einen Ratschenmechanismus umfasst.

15. Nachladbarer Autoinjektor nach einem der vorher-
gehenden Ansprüche,
wobei der Autoinjektor wiederverwendbar ist,
wobei die Spritze ersetzbar ist.

Revendications

1. Auto-injecteur rechargeable pour injection d’adréna-
line, l’auto-injecteur comprenant:

un logement,
une seringue (900) avec une aiguille (902), la
seringue étant positionnée de manière mobile
dans le logement (400) entre une première po-
sition, position dans laquelle l’aiguille (902) est
logée dans le logement (400) et une deuxième
position, position dans laquelle l’aiguille (902)
fait saillie à l’extérieur du logement (400),
une tige de piston (1500) comprenant une butée
de tige de piston (1508) et configurée pour être
avancée dans la seringue pour administrer au
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moins une dose de médicament,
un tube de tige de piston (1100) ayant un premier
élément de verrouillage déflecteur (1108) et un
deuxième élément de verrouillage déflecteur
(1110) agencés à une distance du premier élé-
ment de verrouillage déflecteur (1108) selon
une direction d’avancement de la tige de piston
(1500), les deux éléments de verrouillage dé-
flecteurs (1108, 1110) configurés pour interagir
avec la butée de tige de piston (1508) pour ver-
rouiller normalement la tige de piston (1500) au
tube de tige de piston,
un dispositif d’entraînement de seringue (1200)
configuré pour appliquer une force sur la serin-
gue déplaçant ainsi la seringue de la première
position à la deuxième position, le dispositif
d’entraînement de seringue (1200) étant en
outre configuré pour faire avancer le tube de tige
de piston avec la tige de piston vers la deuxième
position,
un dispositif d’entraînement de tige de piston
configuré pour appliquer une force sur la tige de
piston pour faire avancer la tige de piston dans
la seringue pour administrer une dose de médi-
cament après le déverrouillage de l’un des deux
éléments de verrouillage déflecteurs (1108,
1110),
un mécanisme de rechargement configuré pour
retirer la seringue de la deuxième position à la
première position et recharger le dispositif d’en-
traînement de seringue pour permettre une ac-
tivation répétée du dispositif d’entraînement de
seringue,
dans lequel le mécanisme de rechargement est
configuré pour déverrouiller le premier élément
de verrouillage déflecteur (1108) après un pre-
mier mouvement de la seringue de la première
position à la deuxième position pour ainsi libérer
la tige de piston du tube de tige de piston pour
administrer une première dose de médicament,
et déverrouiller le deuxième élément de ver-
rouillage déflecteur (1110) après un mouvement
supplémentaire de la seringue de la première
position à la deuxième position pour ainsi libérer
la tige de piston du tube de tige de piston pour
administrer une dose supplémentaire de médi-
cament.

2. Auto-injecteur rechargeable selon la revendication
1, dans lequel le mécanisme de rechargement com-
prend une poignée (1400),
dans lequel la poignée (1400) présente une première
ouverture configurée pour être alignée avec un pre-
mier élément de verrouillage déflecteur (1108) lors-
que le tube de tige de piston est avancé à la deuxiè-
me position une première fois et une ouverture sup-
plémentaire configurée pour être alignée avec le
deuxième élément de verrouillage déflecteur (1110)

lorsque le tube de tige de piston est avancé à la
deuxième position encore une fois.

3. Auto-injecteur rechargeable selon la revendication
1, dans lequel le mécanisme de rechargement est
relié à la seringue et au tube de tige de piston si bien
que l’opération du mécanisme de rechargement par
un utilisateur est configurée pour retirer la seringue
et le tube de tige de piston à la première position et
simultanément recharger le dispositif d’entraîne-
ment de seringue pour ainsi préparer l’auto-injecteur
à administrer une dose supplémentaire de médica-
ment.

4. Auto-injecteur rechargeable selon la revendication
1 ou 3, dans lequel le dispositif d’entraînement de
tige de piston et le dispositif d’entraînement de se-
ringue sont des dispositifs d’entraînement séparés.

5. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, dans lequel le dis-
positif d’entraînement de tige de piston est pourvu à
l’intérieur du tube de tige de piston, et dans lequel
le dispositif d’entraînement de seringue est pourvu
à l’extérieur du tube de tige de piston.

6. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, dans lequel l’auto-
injecteur est configuré pour administrer deux doses
séparées de médicament,
dans lequel le dispositif d’entraînement de tige de
piston est configuré pour déplacer la tige de piston
une première distance après une première activation
du dispositif d’entraînement de tige de piston et une
deuxième distance supplémentaire après une
deuxième activation du dispositif d’entraînement de
tige de piston.

7. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, dans lequel l’auto-
injecteur est activé après le déballement du dispo-
sitif.

8. Auto-injecteur selon l’une quelconque des revendi-
cations précédentes, dans lequel le dispositif d’en-
traînement de seringue et/ou le dispositif d’entraîne-
ment de tige de piston comprennent un dispositif
élastique, tel qu’un ressort, tel qu’un ressort de com-
pression.

9. Auto-injecteur selon l’une quelconque des revendi-
cations précédentes, comprenant en outre un cap-
teur cutané, le capteur cutané ayant une position
verrouillée avant et une position déverrouillée avant,
dans lequel le capteur cutané est déverrouillé dans
la position avant avant une première injection et/ou
lors de l’opération de la poignée de chargement.
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10. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, comprenant en
outre un verrou de seringue configuré pour ver-
rouiller la seringue dans la première position, et un
capteur cutané configuré pour libérer le verrou de
seringue lors d’une mise en prise avec la peau d’un
utilisateur dans lequel le capteur cutané est activé
en appuyant le capteur cutané sur la peau d’un uti-
lisateur,
dans lequel le verrou de seringue commande l’injec-
tion de l’aiguille,
dans lequel le tube de tige de piston comprend un
tenon de tige de piston configuré pour se déplacer
dans une fente de guidage de verrou de seringue
d’une position libérée adjacente au rebord à une bu-
tée d’extrémité de verrou de seringue et dans lequel
le tube de tige de piston, mise en prise avec la se-
ringue, est déplacé de la première position à la
deuxième position lorsque le tenon de tige de piston
court dans la fente de guidage de verrou de seringue
de la position libérée vers la butée d’extrémité de
verrou de seringue,
dans lequel un dispositif d’entraînement de capteur
cutané lors de l’enlèvement de l’auto-injecteur de la
peau d’un patient est configuré pour pousser le cap-
teur cutané vers l’avant pour protéger l’aiguille avant
et après chaque cycle d’injection.

11. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, dans lequel le mé-
canisme de rechargement comprend une poignée
de rechargement configurée pour tourner, l’auto-in-
jecteur comprenant en outre un composant intermé-
diaire (bague de torsion) transférant le mouvement
de rotation de la poignée de rechargement à un mou-
vement de translation d’au moins l’ensemble de se-
ringue, et dans lequel le composant intermédiaire a
un tenon configuré pour se déplacer le long d’une
surface inclinée de la poignée de rechargement lors
de l’opération de la poignée de rechargement. dans
lequel une opération complète de la poignée de re-
chargement force le tenon sur un dessus de surface
inclinée et dans une deuxième fente de poignée de
rechargement,
dans lequel la seringue et le tube de tige de piston
sont configurés pour reposer sur rebord de verrou
de seringue lorsque le tenon du composant intermé-
diaire atteint la deuxième fente de poignée,
dans lequel la deuxième fente de poignée de rechar-
gement a une surface inclinée pour permettre un re-
chargement continu de l’auto-injecteur,
dans lequel la deuxième fente de poignée de rechar-
gement permet le mouvement longitudinal seule-
ment pour ainsi empêcher un rechargement supplé-
mentaire de l’auto-injecteur.

12. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, dans lequel l’opé-

ration de rechargement est configurée pour inverser
l’opération de l’auto-injecteur.

13. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, dans lequel le lo-
gement de l’auto-injecteur comprend en outre une
fenêtre d’inspection pour indiquer un état « prêt » et
un état « terminé », dans lequel le capteur cutané
s’étend sur la longueur de l’aiguille lorsque l’ensem-
ble de seringue est dans la première position pour
cacher l’aiguille de la vue d’un utilisateur et/ou d’un
patient,
dans lequel le capteur cutané est configuré pour
s’étendre sur la longueur de l’aiguille immédiatement
après qu’une dose a été administrée.

14. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, dans lequel l’auto-
injecteur comprend en outre un composant anti-ma-
nipulation,
dans lequel le composant anti-manipulation com-
prend un mécanisme d’encliquetage.

15. Auto-injecteur rechargeable selon l’une quelconque
des revendications précédentes, dans lequel l’auto-
injecteur est réutilisable,
dans lequel la seringue est remplaçable.
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