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to the chagsis (2) and partially arranged in the chassis (2), the carrier (7)

containing agyringe (3) with a hollow injection needle (4), a drive spring (8) and a
plunger (9) for \rwarding load of the drive spring (8) to a stopper (6) of the
syringe (3), where\n the syringe (3) is locked for joint axial translation with the
carrier (7),
a wrap-over trigger sleeye (12) arranged over the distal end (D) of the auto-
injector (1), the trigger sleaye (12) extending at least almost over the whole
length of the auto-injector (1
a control spring (19) arranged axpund the carrier (7),
first interlock means (20, 22, 23, 2

spring (19) to either the carrier (7) foladvancing it for needle insertion or to the

for coupling a proximal end of the control
chassis (2) for needle retraction depena\ag on the relative axial position of the
carrier (7) and the trigger sleeve (12),
second interlock means (11, 13, 15) arranged\for releasing the drive spring (8) for
injection when the carrier (7) has at least almost\teached an injection depth
during needle insertion,
third interlock means (16, 17, 18) arranged for coupling the chassis (2) to the
carrier (7) for joint axial translation relative to the trigger Sleeve (12), wherein the
third interlock means (16, 17, 18) are arranged to decouple\he chassis (2) from
the carrier (7) upon translation of the trigger sleeve (12) in proximal direction (P)
relative to the chassis (2) thus releasing the control spring (19) for needle
insertion,
fourth interlock means (21, 25, 26, 28) arranged for coupling a distal exd of the
control spring (19) to either the carrier (7) for needle retraction or to the tN

sleeve (12) otherwise.
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. Auto-injector (1) according to one

. Auto-injector (1) according to one of the preceding claims, characterized
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uto-injector (1) according to claim 1, characterized in that the first interlock

m&ans (20, 22, 23, 24) comprises a proximal collar (20) for transmitting load of the
proxial end of the control spring (19), the proximal collar (20) arranged to be
engagey on a thread (22) on the carrier (7) in an initial state, the proximal collar (20)
having a (23) arranged to be splined to a first longitudinal groove (24) in the
trigger sleeve\(12) in the initial state so as to prevent rotation of the proximal
collar (20) and

arranged to releasy the pin (23) upon translation of the chassis (2) and carrier (7) in

uple it to the carrier (7), wherein the first longitudinal groove (24) is
proximal direction (P \under load of the control spring (19) when the auto-injector (1)
is removed from the injegtion site thereby allowing rotation and translation of the

proximal collar (20) relative\to the carrier (7) under load of the control spring (19) and

subsequent abutting of the prigximal collar (20) against the chassis (2).

the claims 1 or 2, characterized in that the
second interlock means (11, 13, 15) cQmprises two resilient arms (11) arranged
distally on the plunger (9), the resilient aNns (11) exhibiting a thrust face for the drive
spring (8), wherein a first boss (13) protrudas from a distal trigger end face (14) of
the trigger sleeve (12) in proximal direction (P wherein the first boss (13) is
arrangeable between the two resilient arms (11) Yaus preventing them from flexing
towards each other, wherein protrusions (15) are arxanged in the carrier (7) for
respectively catching one of the resilient arms (11) in aamanner to prevent translation
of the plunger (9) in proximal direction (P), wherein the b&gs (13) is arranged to be
removed from between the resilient arms (11) thus allowingthem to flex inwards due
to their ramped engagement to the protrusions (15) under load\of the drive spring (8)
and to release the plunger (9) when the carrier (7) has at least alost reached the

injection depth during needle insertion.

that the
third interlock means (16, 17, 18) comprises at least one resilient clip (16) of\the
chassis (2) engageable in a respective aperture (17) in the carrier (7), wherein gt
least one second boss (18) is arranged in the trigger sleeve (12) for outwardly

supporting the resilient clip (16) so as to prevent the resilient clip (16) from flexing
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utwards and disengaging the carrier (7) from the chassis (2), wherein the second
bogs (18) is arranged to be removed from behind the resilient clip (16) on translation
of thatrigger sleeve (12) in proximal direction (P) relative to the chassis (2) thereby
allowing\the resilient clip (16) to flex outwards due to its ramped engagement with

the carrierN7) under load of the control spring (19).

. Auto-injector (1 \according to one of the preceding claims, characterized in that the

fourth interlock megns (21, 25, 26, 28) comprise a distal collar (21) for transmitting
load of the distal endQf the control spring (19), the distal collar (21) and the trigger
sleeve (12) having a baypnet fitting restricting translation of the distal collar (21)
relative to the trigger sleevy (12) in distal direction (D) in at least one locked angular
position of the distal collar (2N and allowing translation of the distal collar (21)
relative to the trigger sleeve (12Nn distal direction (D) in at least one unlocked
angular position of the distal collar 1), wherein the respective angular position is
determined by a splined engagementQf the distal collar (21) with the carrier (7),
wherein the distal collar (21) is arranged\o be rotated into the unlocked angular
position upon translation of the chassis (2) yYnd carrier (7) in proximal direction (P)
under load of the control spring (19) when theNauto-injector (1) is removed from the
injection site thereby allowing translation of the distal collar (21) relative to the trigger
sleeve (21) under load of the control spring (19) in &stal direction (D) and
subsequent abutting of the distal collar (21) against a\external shoulder (33) on the

carrier (7) for retraction.

preventing translation of the distal collar (21) in distal direction (D), wherein in

unlocked angular position corresponding pairs of third bosses (25) and fourth
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osses (26) become misaligned in a manner to allow translation of the distal
colar (21) in distal direction (D).

. Auto-in)gctor (1) according to one of the claims 5 or 6, characterized in that the

splined engagement comprises at least one longitudinal spline (27) on the carrier
engaged with\a respective second longitudinal groove (28) on the inner surface of
the distal collar Y1), wherein the spline (27) is essentially parallel for maintaining the
distal collar (21) inXhe locked angular position but ends with a lead screw

thread (32) near its di§tal end for rotating the distal collar (21) into the unlocked

angular position.

. Auto-injector (1) according to\Qne of the preceding claims, characterized in that a

detent mechanism is provided fog opposing translation of the chassis (2) relative to

the trigger sleeve (12) for triggering\needle insertion.

. Method for operating an auto-injector (1 )\ the auto-injector (1) comprising:

- atubular chassis (2),

- a carrier subassembly comprising a tubulakcarrier (7) slidably arranged relative
to the chassis (2) and partially arranged in tha\chassis (2), the carrier (7)
containing a syringe (3) with a hollow injection ngedle (4), a drive spring (8) and a
plunger (9) for forwarding load of the drive spring (&) to a stopper (6) of the
syringe (3), wherein the syringe (3) is locked for joint &xial translation with the
carrier (7),

- awrap-over trigger sleeve (12) arranged over the distal end(D) of the auto-
injector (1), the trigger sleeve (12) extending at least almost oxer the whole
length of the auto-injector (1),

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

- first interlock means (20, 22, 23, 24) for coupling a proximal end of thexcontrol
spring (19) to either the carrier (7) or to the chassis (2),

- second interlock means (11, 13, 15) arranged for locking the drive spring (

- third interlock means (16, 17, 18) arranged for coupling the chassis (2) to the

carrier (7),
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fourth interlock means (21, 25, 26, 28) arranged for coupling a distal end of the
control spring (19) to either the carrier (7) or to the trigger sleeve (12),

the method comprising the steps of:

second interlock means (11, 13, 15), preventing decoupling of the chassis (2)
from the carNer (7) by the third interlock means (16, 17, 18) and coupling the
distal end of th& control spring (19) to the trigger sleeve (12) in an initial state,

- translating the trigger sleeve (12) in proximal direction (P) relative to the
chassis (2) against thg force of the control spring (19) when the proximal end (P)
of the auto-injector (1) I§ being pushed against an injection site,

- disengaging the third interlock means (16, 17, 18) when the trigger sleeve (12) is
at least almost fully translate¥ thereby releasing the control spring (19) for
advancing the carrier subassembly for needle insertion,

- releasing the drive spring (8) by thy second interlock means (11, 13, 15) when
the needle (4) at least almost reacheX an injection depth during needle insertion,
thereby allowing the drive spring (8) to advance the plunger (9) and the
stopper (6) for at least partially delivering thNe medicament (M),

- translating the trigger sleeve (12) in distal direction (D) under load of the control
spring (19) relative to the carrier subassembly o] removal of the auto-injector (1)
from the injection site,

- decoupling the proximal end of the control spring (19

)

coupling it to the chassis (2) by the first interlock means

rom the carrier (7) and
0, 23, 24) and
decoupling the distal end of the control spring (19) from the\trigger sleeve (12)
1, 25, 26, 28)

the carrier (7),

and coupling it to the carrier (7) by the fourth interlock means
when the trigger sleeve (12) reaches a defined position relative
- retracting the carrier subassembly into the chassis (2) into a needle\safe position

under load of the control spring (19).

10. Method according to claim 9, characterized in that the first interlock
means (20, 22, 23, 24) comprises a proximal collar (20) for transmitting load of th

proximal end of the control spring (19), wherein the proximal collar (20) is engaged
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n a thread (22) on the carrier (7) in the initial state, wherein a pin (23) on the
preximal collar (20) is splined to a first longitudinal groove (24) in the trigger
sleewe (12) in the initial state so as to prevent rotation of the proximal collar (20) and
couple K to the carrier (7), wherein upon translation of the chassis (2) and carrier (7)
in proximaldirection (P) during removal of the auto-injector (1) from the injection site
the pin (23) thavels beyond a proximal end of the first longitudinal groove (24),
thereby the con¥ol spring (19) to rotate and translate the proximal collar (20) relative
to the carrier (7) into a position where proximal collar (20) abuts against the

chassis (2).

.Method according to one o\the claims 9 or 10, characterized in that the second

interlock means (11, 13, 15) comprises two resilient arms (11) arranged distally on
the plunger (9), the resilient army (11) exhibiting a thrust face for the drive spring (8),
wherein a first boss (13) protrudes Yom a distal trigger end face (14) of the trigger
sleeve (12) in proximal direction (P), wherein the first boss (13) is arranged between
the two resilient arms (11) in the initial stgte thus preventing them from flexing
towards each other, wherein protrusions (18) are arranged in the carrier (7) for
respectively catching one of the resilient arms\(11) in a manner to prevent translation
of the plunger (9) in proximal direction (P), where\n the boss (13) is removed from
between the resilient arms (11) when the carrier (7)\pas at least almost reached the
injection depth during needle insertion thus allowing th resilient arms (11) to flex
inwards due to their ramped engagement to the protrusiogs (15) under load of the

drive spring (8) and to release the plunger (9).

state, wherein the second boss (18) is removed from behind the resilient clip (16)Qn

translation of the trigger sleeve (12) in proximal direction (P) relative to the
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hassis (2), wherein the resilient clip (16) is subsequently flexed outwards due to its

ragiped engagement with the carrier (7) under load of the control spring (19).

13. Method\according to one of the claims 9 to 12, characterized in that the fourth

interlock means (21, 25, 26, 28) comprise a distal collar (21) for transmitting load of
the distal end\of the control spring (19), the distal collar (21) and the trigger

sleeve (12) haviRg a bayonet fitting restricting translation of the distal collar (21)
relative to the trigggr sleeve (12) in distal direction (D) in at least one locked angular
position of the distal &gllar (21) and allowing translation of the distal collar (21)
relative to the trigger slegve (12) in distal direction (D) in at least one unlocked
angular position of the dist§| collar (21), wherein the respective angular position is
determined by a splined engagement of the distal collar (21) with the carrier (7),
wherein the distal collar (21) is iNthe locked angular position in the initial state,
wherein the distal collar (21) is rotaed into the unlocked angular position by the
splined engagement upon translation Xf the chassis (2) and carrier (7) in proximal
direction (P) when the auto-injector (1) isremoved from the injection site wherein the
distal collar (21) is subsequently translated\p distal direction (D) relative to the
trigger sleeve (21) under load of the control sping (19) into a position where it abuts
against an external shoulder (33) on the carrier (X) which is then translated in distal

direction (D) for retraction.

14. Method according to claim 13, characterized in that the bgyonet fitting comprises at

least one circumferentially arranged third boss (25) on the ifper surface of the

trigger sleeve (12) and a corresponding number of circumfererjally arranged fourth
the initial state
ligning

ner to abut

bosses (26) on the outer surface of the distal collar (21), wherein\
the bayonet fitting is set in the locked angular position by essentiall
corresponding pairs of third bosses (25) and fourth bosses (26) ina m
against each other thus preventing translation of the distal collar (21) in distal

direction (D), wherein upon translation of the chassis (2) and carrier (7) in prgximal
direction (P) when the auto-injector (1) is removed from the injection site the distal

collar (21) is rotated by the splined engagement into the unlocked angular positio
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hereby misaligning corresponding pairs of third bosses (25) and fourth bosses (26)

with a resped{jve second longitudinal groove (28) on the inner surface of the distal
collar (21), whekein the second longitudinal groove (28) is guided on an essentially

parallel part of thegpline (27) in the initial state for maintaining the distal collar (21)

in the locked angularRosition wherein the second longitudinal groove (28) is moved
along the spline (27) updn translation of the chassis (2) and carrier (7) in proximal
direction (P) when the autoxinjector (1) is removed from the injection site and enters
a lead screw thread (32) neana distal end of the spline (27) for rotating the distal

collar (21) into the unlocked ang\lar position.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Auto-injector for administering a dose of a liquid medicament, comprising:
-a tubular chassis,
-a carrier subassembly comprising a tubular carrier slidably arranged relative to the
chassis and partially arranged in the chassis , the carrier containing a syringe with a
hollow injection needle, a drive spring and a plunger for forwarding load of the drive
spring to a stopper of the syringe, wherein the syringe is locked for joint axial
translation with the carrier,
-a wrap-over trigger sleeve arranged over the distal end of the auto- injector, the
trigger sleeve extending over the whole length, or subtantually the whole lengh, of the
auto-injector,
-a control spring arranged around the carrier,
-first interlock means for coupling a proximal end of the control spring to either the
carrier for advancing it for needle insertion or to the chassis for needle retraction
depending on the relative axial position of the carrier and the trigger sleeve,
-second interlock means arranged for releasing the drive spring for injection when the
carrier has at least substantially reached an injection depth during needle insertion,
-third interlock means arranged for coupling the chassis to the carrier for joint axial
translation relative to the trigger sleeve, wherein the third interlock means are
arranged to decouple the chassis from the carrier upon translation of the trigger
sleeve in proximal direction relative to the chassis thus releasing the control spring for
needle insertion,
- fourth interlock means arranged for coupling a distal end of the control spring to

either the carrier for needle retraction or to the trigger sleeve otherwise.

2. Auto-injector according to claim 1, characterized in that the first interlock means
comprises a proximal collar for transmitting load of the proximal end of the control spring, the
proximal collar arranged to be engaged on a thread on the carrier in an initial state, the
proximal collar having a pin arranged to be splined to a first longitudinal groove in the trigger
sleeve in the initial state so as to prevent rotation of the proximal collar and couple it to the
carrier, wherein the first longitudinal groove is arranged to release the pin upon transiation of
the chassis and carrier in proximal direction under load of the control spring when the auto-
injector is removed from the injection site thereby allowing rotation and translation of the
proximal collar relative to the carrier under load of the control spring and subsequent abutting

of the proximal collar against the chassis.
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3. Auto-injector according to one of the claims 1 or 2, characterized in that the second
interlock means comprises two resilient arms arranged distally on the plunger, the resilient
arms exhibiting a thrust face for the drive spring, wherein a first boss protrudes from a distal
trigger end face of the trigger sleeve in proximal direction, wherein the first boss is
arrangeable between the two resilient arms thus preventing them from flexing towards each
other, wherein protrusions are arranged in the carrier for respectively catching one of the
resilient arms in a manner to prevent translation of the plunger in proximal direction, wherein
the boss is arranged to be removed from between the resilient arms thus allowing them to
flex inwards due to their ramped engagement to the protrusions under load of the drive spring
and to release the plunger when the carrier has reached, or substantially reached, the

injection depth during needle insertion.

4, Auto-injector according to one of the preceding claims, characterized in that the third
interlock means comprises at least one resilient clip on the chassis engageable in a
respective aperture in the carrier, wherein at least one second boss is arranged in the trigger
sleeve for outwardly supporting the resilient clip so as to prevent the resilient clip from flexing
outwards and disengaging the carrier from the chassis, wherein the second boss is arranged
to be removed from behind the resilient clip on translation of the trigger sleeve in proximal
direction relative to the chassis thereby allowing the resilient clip to flex outwards due to its

ramped engagement with the carrier under load of the control spring.

5. Auto-injector according to one of the preceding claims, characterized in that the fourth
interlock means comprise a distal collar for transmitting load of the distal end of the control
spring, the distal collar and the trigger sleeve having a bayonet fitting restricting translation of
the distal collar relative to the trigger sleeve in distal direction in at least one locked angular
position of the distal collar and allowing translation of the distal collar relative to the trigger
sleeve in distal direction in at least one unlocked angular position of the distal collar, wherein
the respective angular position is determined by a splined engagement of the distal collar with
the carrier, wherein the distal collar is arranged to be rotated into the unlocked angular
position upon translation of the chassis and carrier in proximal direction under load of the
control spring when the auto-injector is removed from the injection site thereby allowing
translation of the distal collar relative to the trigger sleeve under load of the control spring in
distal direction and subsequent abutting of the distal collar against an external shoulder on

the carrier for retraction.

0. Auto-injector according to claim 5, characterized in that the bayonet fitting comprises
at least one circumferentially arranged third boss on the inner surface of the trigger sleeve

and a corresponding nhumber of circumferentially arranged fourth bosses on the outer surface
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of the distal collar, wherein in the locked angular position corresponding pairs of third bosses
and fourth bosses are essentially aligned in a manner to abut against each other thus
preventing translation of the distal collar in distal direction, wherein in the unlocked angular
position corresponding pairs of third bosses and fourth bosses become misaligned in a

manner to allow translation of the distal collar in distal direction.

7. Auto-injector according to one of the claims 5 or 6, characterized in that the splined
engagement comprises at least one longitudinal spline on the carrier engaged with a
respective second longitudinal groove on the inner surface of the distal collar, wherein the
spline is substantially parallel for maintaining the distal collar in the locked angular position
but ends with a lead screw thread near its distal end for rotating the distal collar into the

unlocked angular position.

8. Auto-injector according to one of the preceding claims, characterized in that a detent
mechanism is provided for opposing translation of the chassis relative to the trigger sleeve for

triggering needle insertion.




