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-injector (1) for administering a dose of a liquid medicament (M), comprising:

- a tubylar chassis (2) telescopable in a tubular case (12),

5 - a carrieg subassembly comprising a tubular carrier (7) slidably arranged relative
to the chassis (2) inside the case (12), the carrier (7) adapted to contain a
syringe (3)\vith a hollow injection needle (4), a drive spring (8) and a plunger
(9) for forwardng 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),

10 - a trigger button (13) yranged distally or laterally in or on the case (12),

- a control spring (19) arrgnged around the carrier (7),

- a needle extension controNnechanism (24) for coupling a proximal end of the
control spring (19) to either\he carrier (7) for advancing it for needle extension
or to the chassis (2) for needl\retraction depending on the relative axial

15 position of the carrier (7) and the\chassis (2),

- a plunger release mechanism (27) arNanged for releasing the plunger (9) for
expelling the medicament when the cXrier (7) has at least almost reached an
extended proximal position,

- a detent mechanism (18) arranged for coupling the chassis (2) to the carrier (7)

20 for joint axial translation relative to the case (1X), wherein the detent
mechanism (18) is arranged to decouple the chadgis (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 exX¥gnsion control
mechanism (24) to switch the proximal end of the control’§pring (19) to the

25 carrier (7) for needle extension,

- a syringe retraction control mechanism (25) arranged for coupliny, a distal end of

the control spring (19) to either the carrier (7) for needle retraction\or to the

case (12) otherwise.

30 2. Auto-injector (1) according to claim 1, characterized in that the needle extens\on
control mechanism (24) comprises a first collar (20) biased by the control spring\n

a proximal direction (P), wherein at least one resilient beam (20.1) is proximally
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arranged on the first collar (20), wherein respective recesses are arranged in the
rrier (7) and case (2), wherein a transversal extension of a head of the resilient
beaxn (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 chas¥s (2) while being prevented from deflecting in an inward direction (1) by
the carrier (X) 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 fN\gm the control spring (19) to the carrier (7) for needle extension,
wherein the resilienN\peam (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).

Auto-injector (1) according to one\pf the claims 1 or 2, characterized in that the
plunger release mechanism (27) cornprises at least one resilient arm (15) on the
carrier (7) arranged to be in a ramped &xgagement to the plunger (9) so as to
disengage them under load of the drive spxing (8), wherein a peg (14) protrudes
from a distal end face of the trigger button (1§) in the proximal direction (P) in a
manner to support the resilient arm (15) prevenyng disengagement of the carrier
(7) from the plunger (9) and thus release of the drNe spring (8) when the carrier (7)
is in a distal position, wherein the trigger button (13) \§ arranged to remain in
position relative to the case (12) when the carrier (7) is Xanslated for advancing
the needle (4) so as to pull the resilient arm (15) away frol\ the peg (14) thus
allowing deflection of the resilient arm (15) due to the rampedengagement under
load of the drive spring (8) for disengaging the plunger (9) from Ye carrier (7) and
releasing the drive spring (8) for movement of the plunger when thy carrier (7) has

reached a predefined position relative to the case(12).

Auto-injector (1) according to one of the preceding claims, characterized irN\hat the
detent mechanism (18) is arranged to provide a resistive force which has to b
overcome to advance the carrier (7) in the proximal direction (P) for needle

extension.
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to-injector (1) according to one of the preceding claims, characterized in that the
det

of the'Xarrier (7) in the distal direction (D) relative to the chassis (2) for keeping the

t mechanism (18) is arranged to provide a resistive force resisting translation
carrier (/\in a defined position in a transitional state with both ends of the control
spring (19) Necoupled from the carrier (7).
Auto-injector (1) ¥ccording to one of the claims 4 or 5, characterized in that the
detent mechanism (\8) comprises a resilient beam (2.1) on the chassis (2) and a
rhomboid ramp memba& (7.1) on the carrier (7), the resilient beam (2.1) being
essentially straight when S\elaxed and having a first beam head (2.2) arranged to
interact in a ramped engagexaent with a proximal fourth ramp (7.2) or a distal fifth
ramp (7.3) on the rhomboid rarRp member (7.1) in such a manner that application

of a translative force on the carriex(7) relative to the chassis (2) in the proximal

(

deflects the resilient beam (2.1) in one Xansversal direction (O, |) when a

direction (P) with the first beam head\(2.2) engaged to the fourth ramp (7.2)

predetermined value of the translative fordg, at least depending on the resilience of
the resilient beam (2.1), is overcome so as td\allow the first beam head (2.2) to
travel along one transversal side of the rhomboXJ ramp member (7.1) on continued
relative translation of the components (2, 7), wher&in the resilient beam (2.1) is
ached the fifth ramp (7.3)

thereby engaging it in a manner that application of a translative force on the carrier

allowed to relax when the first beam head (2.2) has
(7) in the distal direction (D) deflects the resilient beam (2.Y) in the other
transversal direction (I, O) when a predetermined value of th\translative force, at
ercome so as to
ide of the

least depending on the resilience of the resilient beam (2.1), is
allow the first beam head (2.2) to travel along the other transversa

rhomboid ramp member (7.1) on continued translation of the carrier

Auto-injector (1) according to one of the preceding claims, characterized irN\hat the
case (12) is arranged to lock the detent mechanism (18) prior to being transl
the proximal direction (P) relative to the chassis (2) when the chassis (2) is bein

pressed against an injection site, wherein the case (12) when translated into an
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advanced position in the proximal direction (P) is arranged to unlock the detent

echanism (18) rendering it operable.

Auto-INjector (1) according to one of the preceding claims, characterized in that the
distally axanged 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 depxession of the trigger button (13), wherein on translation of the case
(12) into the advaxaced 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 casy (12) so as to allow depression for starting an injection

cycle.

Auto-injector (1) according to oRe of the preceding claims, characterized in that the
syringe retraction control mechan¥§m (25) comprises a second collar (21) bearing

against the distal end of the control 3pring (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 &Xranged 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 (l) undgr load of the control spring (19) in
the distal direction (D), wherein the inward boss (X].3) is arranged to inwardly abut
the carrier (7) for preventing inward deflection of the §econd beam head (21.1) and
keep the second collar (21) locked to the case (12), whigein 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 directiorND) relative to the

carrier (7) on removal of the auto-injector (1) from the injection N\

d in that the

trigger button (13) is arranged distally, wherein the case (12) is arrangedas a

Auto-injector (1) according to one of the preceding claims, characteri

wrap-over sleeve trigger having a closed distal end face (12.10) covering t
trigger button (13), wherein in an initial state a clearance (33) is provided bet
the distal end face (12.10) of the sleeve trigger (12) and the trigger button (13)

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

Auto-INjector (1) according to one of the preceding claims, characterized in that a
releasabl feedback component (28) is provided, capable of, upon release,
generating &n audible and/or tactile feedback to a user, wherein the feedback
component (2§ is arranged to be released when the plunger (9) reaches a
position relative 1§ the syringe (3) in which the stopper (4) is located in proximity of
a proximal end of thg syringe (3), and wherein the released feedback

component (28) impack on a housing component (12, 13) indicating the end of the

injection.

Auto-injector (1) according to oRe of the claims 2 to 11, characterized in that a
visual use indicator is provided, cmprising at least one indicator window (32) in
the case (12), wherein a part of the dhassis (2) is arranged to be located behind
the indicator window (32) when the casg (12) is in its distal position biased by the
control spring (19), wherein a tab (20.4) oNthe first collar (20) is located outwardly
from the part of the chassis (2) after the colla (20) has been translated in the
proximal direction (P) during needle extension, \herein the tab (20.4) and the part

of the chassis (2) exhibit a visually distinctive featixe.

Method of operating an auto-injector (1), preferably accyrding to any of the

preceding claims, the auto-injector (1) comprising:

- a tubular chassis (2) telescopable in a tubular case (12),

- a carrier subassembly comprising a tubular carrier (7) slidablyNarranged relative
to the chassis (2) inside the case (12), the carrier (7) adapted to ¥ontain a

syringe (3) with a hollow injection needle (4), a drive spring (8) and X} plunger (9)

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

- a control spring (19) arranged around the carrier (7),
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a needle extension control mechanism (24) for coupling a proximal end of the
control spring (19) to either the carrier (7) or to the chassis (2),
lunger release mechanism (27) arranged for locking the drive spring (8),

a de¥ent mechanism (18) arranged for coupling the chassis (2) to the carrier (7),

translating the case (12) in the pxoximal direction (P) relative to the chassis (2)
against the force of the control sprigg (19)

unlocking the detent mechanism (18)\vhen the case (12) is translated into an
advanced position thereby allowing tran¥ation of the carrier (7) relative to the
chassis (2)
translating the carrier (7) in the proximal direcyon (P) thereby switching the
needle extension control mechanism (24) so as ¥\ decouple the proximal end of
the control spring (19) from the chassis (2) and couRle it to the carrier (7),
thereby releasing the control spring (19) for advancing\the carrier (7) for needle
extension,
releasing the drive spring (8) by the plunger release mechaism (27) when the
needle (4) at least almost reaches an extended proximal positiQn thereby
allowing the drive spring (8) to advance the plunger (9) and the sopper (6) for at
least partially expelling the medicament (M),
translating the case (12) in the distal direction (D) under load of the coNtrol spring
(19) relative to the carrier (7)
decoupling the proximal end of the control spring (19) from the carrier (7) a
coupling it to the chassis (2) by the needle extension control mechanism (24)

decoupling the distal end of the control spring (19) from the case (12) and
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coupling it to the carrier (7) by the syringe retraction control mechanism (25)

when the case (12) reaches a defined position relative to the carrier (7) during

the proximal directiog (P) for needle extension.

Method according to one Qf the claims 9 or 10, characterized in that a resistive
force is provided by the deteQt mechanism (18) resisting translation of the carrier
(7) in the distal direction (D) reNtive to the chassis (2) for keeping the carrier (7) in
a defined position after decoupliny the proximal end of the control spring (19) from
the carrier (7) and coupling it to the dhassis (2) by the needle extension control
mechanism (24) and before decouplind\the distal end of the control spring (19)
from the case (12) and coupling it to the cyrrier (7) by the syringe retraction control

mechanism (25).
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CLAIMS

1.

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

- a tubular chassis (2) telescopable in a tubular case (12),

- a carrier subassembly comprising a tubular carrier (7) slidably arranged
relative to the chassis (2) inside the case (12), 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 trigger button (13) arranged distally or laterally in or on the case (12),

- a control spring (19) arranged around the carrier (7),

- a plunger release mechanism (27) arranged for releasing the plunger (9)
for expelling the medicament when the carrier (7) has at least almost reached an
extended proximal position, characterized in that the auto-injector (1) further

comprises:

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

the carrier (7) and the chassis (2),

- 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 extension control mechanism (24) to
switch the proximal end of the control spring (19) to the carrier (7) for needle

extension,

- 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.
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2. Auto-injector (1) according to claim 1, characterized in that the needle extension
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 case
(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 extension, 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).

3. Auto-injector (1) according to one of the claims 1 or 2, 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 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 movement of the plunger when the carrier (7) has

reached a predefined position relative to the case(12).

4, Auto-injector (1) according to one of the preceding claims, characterized in that
the detent mechanism (18) is arranged to provide a resistive force which has to be

overcome to advance the carrier (7) in the proximal direction (P) for needle extension.

5. Auto-injector (1) according to one of the preceding claims, characterized in that
the detent mechanism (18) is arranged to provide a resistive force resisting translation of
the carrier (7) in the distal direction (D) relative to the chassis (2) for keeping the carrier (7)
in a defined position in a transitional state with both ends of the control spring (19)

decoupled from the carrier (7).
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6. Auto-injector (1) according to one of the claims 4 or 5, 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).

7. Auto-injector (1) according to one of the preceding claims, 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
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.

8. Auto-injector (1) according to one of the preceding claims, 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.
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0. Auto-injector (1) according to one of the preceding claims, 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
() 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.

10. Auto-injector (1) according to one of the preceding claims, 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 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).

11. Auto-injector (1) according to one of the preceding claims, characterized in that a
releasable feedback component (28) is provided, capable of, upon release, generating an
audible and/or tactile feedback to a user, wherein the feedback 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 feedback component (28) impacts on a housing component (12, 13)

indicating the end of the injection.

12. Auto-injector (1) according to one of the claims 2 to 11, characterized in that a
visual use indicator is provided, comprising at least one indicator window (32) in the case
(12), wherein a part of the chassis (2) is arranged to be located behind the indicator
window (32) when the case (12) is in its distal position biased by the control spring (19),
wherein a tab (20.4) on the first collar (20) is located outwardly from the part of the
chassis (2) after the collar (20) has been translated in the proximal direction (P) during
needle extension, wherein the tab (20.4) and the part of the chassis (2) exhibit a visually

distinctive feature.
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13. Method of operating an auto-injector (1), according to any of the preceding claims,

the auto-injector (1) comprising:

- a tubular chassis (2) telescopable in a tubular case (12),

- a carrier subassembly comprising a tubular carrier (7) slidably arranged relative
to the chassis (2) inside the case (12), 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 trigger button (13) arranged distally or laterally in or on the case (12),

- a control spring (19) arranged around the carrier (7),

- a needle extension control mechanism (24) for coupling a proximal end of the

control spring (19) to either the carrier (7) or to the chassis (2),

- a plunger release mechanism (27) arranged for locking the drive spring (8),

- a detent mechanism (18) arranged for coupling the chassis (2) to the carrier (7),

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

the method comprising the steps of:

- coupling the proximal end of the control spring (19) to the carrier (7) by the
needle extension control mechanism (24), preventing release of the drive spring (8) by the
plunger release mechanism (27), preventing decoupling of the chassis (2) from the carrier
(7) by the detent mechanism (18) and coupling the distal end of the control spring (19) to
the case (12) by the syringe retraction control mechanism (25) in an initial state,

- translating the case (12) in the proximal direction (P) relative to the chassis (2)

against the force of the control spring (19)

- unlocking the detent mechanism (18) when the case (12) is translated into an

advanced position thereby allowing translation of the carrier (7) relative to the chassis (2)


yoke.yee
Line


50

- translating the carrier (7) in the proximal direction (P) thereby switching the
needle extension control mechanism (24) so as to decouple the proximal end of the
control spring (19) from the chassis (2) and couple it to the carrier (7), thereby releasing

the control spring (19) for advancing the carrier (7) for needle extension,

- releasing the drive spring (8) by the plunger release mechanism (27) when the
needle (4) at least almost reaches an extended proximal position thereby allowing the
drive spring (8) to advance the plunger (9) and the stopper (6) for at least partially
expelling the medicament (M),

- translating the case (12) in the distal direction (D) under load of the control spring

(19) relative to the carrier (7)

- decoupling the proximal end of the control spring (19) from the carrier (7) and
coupling it to the chassis (2) by the needle extension control mechanism (24) and
decoupling the distal end of the control spring (19) from the case (12) and coupling it to
the carrier (7) by the syringe retraction control mechanism (25) when the case (12)

reaches a defined position relative to the carrier (7) during translation in the distal direction

(D),

- retracting the carrier subassembly into the chassis (2) into a needle safe position

under load of the control spring (19).

14. Method according to claim 13, characterized in that a resistive force is provided
by the detent mechanism (18) which has to be overcome to advance the carrier (7) in the

proximal direction (P) for needle extension.

15. Method according to one of the claims 13 or 14, characterized in that a resistive
force is provided by the detent mechanism (18) resisting translation of the carrier (7) in the
distal direction (D) relative to the chassis (2) for keeping the carrier (7) in a defined
position after decoupling the proximal end of the control spring (19) from the carrier (7)
and coupling it to the chassis (2) by the needle extension control mechanism (24) and
before decoupling the distal end of the control spring (19) from the case (12) and coupling

it to the carrier (7) by the syringe retraction control mechanism (25).
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