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- acontrol spring (19)Rrranged around the carrier (7),

- aneedle insertion contQl mechanism (24) for coupling a proximal end of the
control spring (19) to eithex the carrier (7) for advancing it for needle insertion or
to the chassis (2) for needle Netraction depending on the relative axial position of
the carrier (7) and the chassis
wherein the needle insertion control mechanism (24) comprises a first collar (20)
biased by the control spring in a proximaldirection (P), wherein at least one resilient
beam (20.1) is proximally arranged on the 1xst collar (20), wherein respective
recesses are arranged in the carrier (7) and cage (2), wherein a transversal
extension of a head of the resilient beam (20.1) I\ wider than a gap between the
carrier (7) and the chassis (2) causing the head of INe resilient beam (20.1) to abut a
distal face on the recess in the chassis (2) while being\prevented from deflecting in
an inward direction (1) by the carrier (7) or to abut a distaNace on the recess in the
carrier (7) while being prevented from deflecting in an outwaxd direction (O) by the
chassis (2) thereby forwarding load from the control spring (19\to the carrier (7) for
needle insertion, wherein the resilient beam (20.1) is arranged to Re switched
between the chassis (2) and the carrier (7) by ramped engagement §f the head to
the distal faces under load of the control spring (19) depending on the

longitudinal position between the chassis (2) and the carrier (7).

2. Auto-injector (1) according to claim 1, characterized in that the resilient bea
(20.1) is shaped as an arrowhead (20.1) having an outward sixth ramp (20.2) an

inward ninth ramp (20.3).
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uto-injector (1) according to one of the claims 1 or 2, characterized in that the

4. Auto-injector\1) according to one of the preceding claims, characterized in that
the gap between INe carrier (7) and the chassis (2) is wider than a shaft of the
resilient beam (20.1)Retween the first collar (20) and the head, wherein an aperture
(2.5) is arranged proximlly from the recess in the chassis (2) allowing the head of
the resilient beam (20.1) to\disengage from the carrier (7) and to deflect into the
aperture (2.5) when the carrie (7) has been sufficiently translated relative to the
chassis (2) in the proximal direcNon (P) thus switching the proximal end of the
control spring (19) to the chassis (X for allowing needle retraction.
5. Auto-injector (1) according to one of the preceding claims, characterized in that

the resilient beam (20.1) is connected to th¥ first collar (20) by a living hinge.

6. Auto-injector (1) according to one of the preceying claims, characterized in that
the resilient beam (20.1) is initially coupled to the ch\assis (2), wherein the auto-

injector (1) is arranged to be actuated by translating thg carrier (7) in the proximal
direction (P) until the resilient beam (20.1) switches to th&carrier (7) translating it

further under load of the control spring (19).

7. Auto-injector (1) according to claim 6, characterized in that an §longate tubular
case (12) is arranged, wherein the chassis (2) and the carrier (7) ard\telescoped

within the case (12), wherein the case (12) is biased in the distal directin (D) and
arranged to translate in the proximal direction (P) against the bias when tNe chassis
(2) is pressed against an injection site, wherein a first rib (12.3) on the case N2) is

arranged to prevent the head of the resilient beam (20.1) from entering the apeNure
(2.5) when the chassis (2) is pressed against the injection site, wherein on remov

from the injection site and subsequent translation of the case (12) in the distal
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direction (D) the first rib (12.3) is moved so as to allow the head of the resilient beam

(2Q.1) to disengage from the carrier (7) and deflect into the aperture (2.5).

8. Auto-inj&ctor (1) according to one of the preceding claims, characterized in:

- atriggq button (13) arranged distally or laterally in or on the case (12),

- aplungeNelease mechanism (27) arranged for releasing the plunger (9) for
injection whin the carrier (7) has at least almost reached an injection depth
during needle Iysertion,

- adetent mechani¥m (18) arranged for coupling the chassis (2) to the carrier (7)
for joint axial translaNpn relative to the case (12), wherein the detent mechanism
(18) is arranged to dechuple the chassis (2) from the carrier (7) upon actuation of
the trigger button (13) thuXallowing the carrier (7) to move relative to the chassis
(2) so as to cause the needld\insertion control mechanism (24) to switch the
proximal end of the control spriNg (19) to the carrier (7) for needle insertion, and

- a syringe retraction control mechaNism (25) arranged for coupling a distal end of
the control spring (19) to either the cagrier (7) for needle retraction or to the case

(12) otherwise.

9. Auto-injector (1) according to claim 8, characteriz®d in that the plunger release
mechanism (27) comprises at least one resilient arm (NQ) on the carrier (7) arranged to
be in a ramped engagement to the plunger (9) so as to disengage them under load of
the drive spring (8), wherein a peg (14) protrudes from a dis¥l end face of the trigger
button (13) in the proximal direction (P) in a manner to supportYoe resilient arm (15)
preventing disengagement of the carrier (V) from the plunger (9) aQd thus release of the

drive spring (8) when the carrier (7) is in a distal position, wherein thatrigger button (13)

peg (14) thus allowing deflection of the resilient arm (15) due to the ramped

—h
—
oy
()

engagement under load of the drive spring (8) for disengaging the plunger (9)
carrier (7) and releasing the drive spring (8) for drug delivery when the carrier (7)

reached a predefined position during needle advancement.
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Auto-injector (1) according to one of the claims 8 or 9, characterized in that the

deterX mechanism (18) comprises a resilient beam (2.1) on the chassis (2) and a

ramp member (7.1) on the carrier (7), the resilient beam (2.1) being

traight when relaxed and having a first beam head (2.2) arranged to interact
in a ramped eQqgagement with a proximal fourth ramp (7.2) or a distal fifth ramp (7.3) on
the rhomboid ralp member (7.1) in such a manner that application of a translative force
on the carrier (7) re\ative to the chassis (2) in the proximal direction (P) with the first
beam head (2.2) engaged to the fourth ramp (7.2) deflects the resilient beam (2.1) in
one transversal directiotNO, |) when a predetermined value of the translative force, at
least depending on the resiNence of the resilient beam (2.1), is overcome so as to allow
the first beam head (2.2) to tr

member (7.1) on continued relate translation of the components (2, 7), wherein the

el along one transversal side of the rnhomboid ramp

resilient beam (2.1) is allowed to relgx when the first beam head (2.2) has reached the
fifth ramp (7.3) thereby engaging it in
the carrier (7) in the distal direction (D) d

transversal direction (I, O) when a predeter\ined value of the translative force, at least

manner that application of a translative force on
lects the resilient beam (2.1) in the other
depending on the resilience of the resilient beaxp (2.1), is overcome so as to allow the
first beam head (2.2) to travel along the other trangversal side of the rnhomboid ramp
member (7.1) on continued translation of the carrier\).
11. Auto-injector (1) according to one of the claims 8 to 10\ characterized in that the
case (12) is arranged to lock the detent mechanism (18) prioxto being translated in the
proximal direction (P) relative to the chassis (2) when the chasNg (2) is being pressed
against an injection site, wherein the case (12) when translated in\Q an advanced
position in the proximal direction (P) is arranged to unlock the detent\nechanism (18)

rendering it operable.

12. Auto-injector (1) according to one of the claims 8 to 11, characterized in tNat the
distally arranged trigger button (13) is at least initially coupled to the carrier (7),
the case (12) is arranged to abut the trigger button (13) in the initial state preventi
depression of the trigger button (13), wherein on translation of the case (12) into the

advanced position when the chassis (2) is being pressed against the injection site the
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triyger button (13) remains coupled to the carrier (7) thus emerging from the case (12)

so aj\lo allow depression for starting an injection cycle.

13. Auto-itNector (1) according to one of the claims 8 to 12, characterized in that the
syringe retradjon control mechanism (25) comprises a second collar (21) bearing
against the dista\ end of the control spring (19) and having a resilient proximal beam
(21.1) with a second beam head (21.2) having an inward boss (21.3), wherein the
second beam head (X].2) is arranged to be in a ramped engagement with a second
case detent (12.2) in the\case (12) in a manner ramping the second beam head (21.1)
in the inward direction (I) uNder load of the control spring (19) in the distal direction (D),
wherein the inward boss (21.3 is arranged to inwardly abut the carrier (7) for preventing
inward deflection of the second Beam head (21.1) and keep the second collar (21)
locked to the case (12), wherein a tNird recess (7.7) is arranged in the carrier (7) for
allowing the inward boss (21.3) to be Rwardly deflected on translation of the case (12)
in the distal direction (D) relative to the cagrier (7) on removal of the auto-injector (1)

from the injection site.

14. Auto-injector (1) according to one of the claimg 8 to 13, characterized in that the
trigger button (13) is arranged distally, wherein the &gse (12) is arranged as a wrap-over
sleeve trigger having a closed distal end face (12.10) oQvering the trigger button (13),
wherein in an initial state a clearance (33) is provided beteen the distal end face
(12.10) of the sleeve trigger (12) and the trigger button (13) &llowing for some travel of
the sleeve trigger (12) against the bias of the control spring (19\in the proximal direction

(P) in a first phase before abutting the trigger button (13).

15. Auto-injector (1) according to one of the preceding claims, characteNzed in that a
releasable noise component (28) is provided, capable of, upon release, geQerating an
audible and/or tactile feedback to a user, wherein the noise component (28) § arranged
to be released when the plunger (9) reaches a position relative to the syringe (5\in
which the stopper (4) is located in proximity of a proximal end of the syringe (3), a
wherein the released noise component (28) impacts on a housing component (12, 1

indicating the end of the injection.
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CLAIMS

1. Auto-injector (1) for administering a dose of a liquid medicament (M),

comprising:
- a tubular chassis (2),

- a carrier subassembly comprising a tubular carrier (7) slidably arranged
partially inside the chassis (2), the carrier (7) adapted to contain a syringe (3) with a
hollow injection needle (4), a drive spring (8) and a plunger (9) for forwarding load of
the drive spring (8) to a stopper (6) of the syringe (3), wherein the syringe (3) is
lockable for joint axial translation with the carrier (7),

- a control spring (19) arranged around the carrier (7),
characterized in that the auto-injector (1) further comprises:

- a needle insertion control mechanism (24) for coupling a proximal end of the
control spring (19) to either the carrier (7) for advancing it for needle insertion or to the
chassis (2) for needle retraction depending on the relative axial position of the carrier (7)
and the chassis (2),

wherein the needle insertion control mechanism (24) comprises a first collar (20)
biased by the control spring in a proximal direction (P), wherein at least one resilient
beam (20.1) is proximally arranged on the first collar (20), wherein respective recesses
are arranged in the carrier (7) and chassis (2), wherein a transversal extension of a
head of the resilient beam (20.1) is wider than a gap between the carrier (7) and the
chassis (2) causing the head of the resilient beam (20.1) to abut a distal face on the
recess in the chassis (2) while being prevented from deflecting in an inward direction (1)
by the carrier (7) or to abut a distal face on the recess in the carrier (7) while being
prevented from deflecting in an outward direction (O) by the chassis (2) thereby
forwarding load from the control spring (19) to the carrier (7) for needle insertion,
wherein the resilient beam (20.1) is arranged to be switched between the chassis (2)
and the carrier (7) by ramped engagement of the head to the distal faces under load of
the control spring (19) depending on the relative longitudinal position between the

chassis (2) and the carrier (7).
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2. Auto-injector (1) according to claim 1, characterized in that the resilient beam
(20.1) is shaped as an arrowhead (20.1) having an outward sixth ramp (20.2) and an
inward ninth ramp (20.3).

3. Auto-injector (1) according to one of the claims 1 or 2, characterized in that the
distal face on the recess in the chassis (2) is shaped as a distal seventh ramp (2.4)
and/or that the distal face on the recess in the carrier (2) is shaped as a distal tenth

ramp (7.6).

4, Auto-injector (1) according to one of the preceding claims, characterized in that
the gap between the carrier (7) and the chassis (2) is wider than a shaft of the resilient
beam (20.1) between the first collar (20) and the head, wherein an aperture (2.5) is
arranged proximally from the recess in the chassis (2) allowing the head of the resilient
beam (20.1) to disengage from the carrier (7) and to deflect into the aperture (2.5)
when the carrier (7) has been sufficiently translated relative to the chassis (2) in the
proximal direction (P) thus switching the proximal end of the control spring (19) to the

chassis (2) for allowing needle retraction.

5. Auto-injector (1) according to one of the preceding claims, characterized in that
the resilient beam (20.1) is connected to the first collar (20) by a living hinge.

6. Auto-injector (1) according to one of the preceding claims, characterized in that
the resilient beam (20.1) is initially coupled to the chassis (2), wherein the auto-injector
(1) is arranged to be actuated by translating the carrier (7) in the proximal direction (P)
until the resilient beam (20.1) switches to the carrier (7) translating it further under load

of the control spring (19).

7. Auto-injector (1) according to claim 6, characterized in that an elongate tubular

case (12) is arranged, wherein the chassis (2) and the carrier (7) are telescoped within
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the case (12), wherein the case (12) is biased in the distal direction (D) and arranged to
translate in the proximal direction (P) against the bias when the chassis (2) is pressed
against an injection site, wherein a first rib (12.3) on the case (12) is arranged to
prevent the head of the resilient beam (20.1) from entering the aperture (2.5) when the
chassis (2) is pressed against the injection site, wherein on removal from the injection
site and subsequent translation of the case (12) in the distal direction (D) the first rib
(12.3) is moved so as to allow the head of the resilient beam (20.1) to disengage from

the carrier (7) and deflect into the aperture (2.5).

8. Auto-injector (1) according to one of the preceding claims, characterized in:
- a trigger button (13) arranged distally or laterally in or on the case (12),

- a plunger release mechanism (27) arranged for releasing the plunger (9) for
injection when the carrier (7) has at least almost reached an injection depth during

needle insertion,

- a detent mechanism (18) arranged for coupling the chassis (2) to the carrier (7)
for joint axial translation relative to the case (12), wherein the detent mechanism (18) is
arranged to decouple the chassis (2) from the carrier (7) upon actuation of the trigger
button (13) thus allowing the carrier (7) to move relative to the chassis (2) so as to
cause the needle insertion control mechanism (24) to switch the proximal end of the

control spring (19) to the carrier (7) for needle insertion, and

- a syringe retraction control mechanism (25) arranged for coupling a distal end
of the control spring (19) to either the carrier (7) for needle retraction or to the case (12)

otherwise.

0. Auto-injector (1) according to claim 8, characterized in that the plunger release
mechanism (27) comprises at least one resilient arm (15) on the carrier (7) arranged to
be in a ramped engagement to the plunger (9) so as to disengage them under load of
the drive spring (8), wherein a peg (14) protrudes from a distal end face of the trigger
button (13) in the proximal direction (P) in a manner to support the resilient arm (15)

preventing disengagement of the carrier (7) from the plunger (9) and thus release of
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the drive spring (8) when the carrier (7) is in a distal position, wherein the trigger button
(13) is arranged to remain in position relative to the case (12) when the carrier (7) is
translated for advancing the needle (4) so as to pull the resilient arm (15) away from
the peg (14) thus allowing deflection of the resilient arm (15) due to the ramped
engagement under load of the drive spring (8) for disengaging the plunger (9) from the
carrier (7) and releasing the drive spring (8) for drug delivery when the carrier (7) has

reached a predefined position during needle advancement.

10. Auto-injector (1) according to one of the claims 8 or 9, characterized in that the
detent mechanism (18) comprises a resilient beam (2.1) on the chassis (2) and a
rhomboid ramp member (7.1) on the carrier (7), the resilient beam (2.1) being
essentially straight when relaxed and having a first beam head (2.2) arranged to
interact in a ramped engagement with a proximal fourth ramp (7.2) or a distal fifth ramp
(7.3) on the rhomboid ramp member (7.1) in such a manner that application of a
translative force on the carrier (7) relative to the chassis (2) in the proximal direction (P)
with the first beam head (2.2) engaged to the fourth ramp (7.2) deflects the resilient
beam (2.1) in one transversal direction (O, I) when a predetermined value of the
translative force, at least depending on the resilience of the resilient beam (2.1), is
overcome so as to allow the first beam head (2.2) to travel along one transversal side
of the rhomboid ramp member (7.1) on continued relative translation of the
components (2, 7), wherein the resilient beam (2.1) is allowed to relax when the first
beam head (2.2) has reached the fifth ramp (7.3) thereby engaging it in a manner that
application of a translative force on the carrier (7) in the distal direction (D) deflects the
resilient beam (2.1) in the other transversal direction (I, O) when a predetermined value
of the translative force, at least depending on the resilience of the resilient beam (2.1),
is overcome so as to allow the first beam head (2.2) to travel along the other
transversal side of the rhomboid ramp member (7.1) on continued translation of the

carrier (7).

11. Auto-injector (1) according to one of the claims 8 to 10, characterized in that the
case (12) is arranged to lock the detent mechanism (18) prior to being translated in the

proximal direction (P) relative to the chassis (2) when the chassis (2) is being pressed
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against an injection site, wherein the case (12) when translated into an advanced
position in the proximal direction (P) is arranged to unlock the detent mechanism (18)
rendering it operable.

12. Auto-injector (1) according to one of the claims 8 to 11, characterized in that the
distally arranged trigger button (13) is at least initially coupled to the carrier (7), wherein
the case (12) is arranged to abut the trigger button (13) in the initial state preventing
depression of the trigger button (13), wherein on translation of the case (12) into the
advanced position when the chassis (2) is being pressed against the injection site the
trigger button (13) remains coupled to the carrier (7) thus emerging from the case (12)
so as to allow depression for starting an injection cycle.

13 Auto-injector (1) according to one of the claims 8 to 12, characterized in that the
syringe retraction control mechanism (25) comprises a second collar (21) bearing
against the distal end of the control spring (19) and having a resilient proximal beam
(21.1) with a second beam head (21.2) having an inward boss (21.3), wherein the
second beam head (21.2) is arranged to be in a ramped engagement with a second
case detent (12.2) in the case (12) in a manner ramping the second beam head (21.1)
in the inward direction (1) under load of the control spring (19) in the distal direction (D),
wherein the inward boss (21.3) is arranged to inwardly abut the carrier (7) for
preventing inward deflection of the second beam head (21.1) and keep the second
collar (21) locked to the case (12), wherein a third recess (7.7) is arranged in the carrier
(7) for allowing the inward boss (21.3) to be inwardly deflected on translation of the
case (12) in the distal direction (D) relative to the carrier (7) on removal of the auto-
injector (1) from the injection site.

14. Auto-injector (1) according to one of the claims 8 to 13, characterized in that the
trigger button (13) is arranged distally, wherein the case (12) is arranged as a wrap-
over sleeve trigger having a closed distal end face (12.10) covering the trigger button
(13), wherein in an initial state a clearance (33) is provided between the distal end face

(12.10) of the sleeve trigger (12) and the trigger button (13) allowing for some travel of
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the sleeve trigger (12) against the bias of the control spring (19) in the proximal
direction (P) in a first phase before abutting the trigger button (13).

15. Auto-injector (1) according to one of the preceding claims, characterized in that
a releasable noise component (28) is provided, capable of, upon release, generating
an audible and/or tactile feedback to a user, wherein the noise component (28) is
arranged to be released when the plunger (9) reaches a position relative to the syringe
(3) in which the stopper (4) is located in proximity of a proximal end of the syringe (3),
and wherein the released noise component (28) impacts on a housing component (12,
13) indicating the end of the injection.
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