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CI 'Ms 

1. Auto njector (1) for administering a dose of a liquid medicament (M), comprising: 

5 

- 	a tu 	lar chassis (2), 

- 	a carri- 	subassembly comprising a tubular carrier (7) slidably arranged relative 

to the ch..sis (2) and partially arranged in the chassis (2), the carrier (7) 

containing a syringe (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), wher- 	the syringe (3) is locked for joint axial translation with the 

10 carrier (7), 

- 	a wrap-over trigger sle- e (12) arranged over the distal end (D) of the auto-

injector (1), the trigger sleeve (12) extending at least almost over the whole 

length of the auto-injector (1 

15 

- 	a control spring (19) arranged a .•und the carrier (7), 

- 	first interlock means (20, 22, 23, 2= 	for coupling a proximal end of the control 

spring (19) to either the carrier (7) fo 	.dvancing it for needle insertion or to the 

chassis (2) for needle retraction depen. 	g on the relative axial position of the 

carrier (7) and the trigger sleeve (12), 

- 	second interlock means (11, 13, 15) arrange. for releasing the drive spring (8) for 

20 injection when the carrier (7) has at least almos 	eached an injection depth 

during needle insertion, 

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

carrier (7) for joint axial translation relative to the trigger 	leeve (12), wherein the 

third interlock means (16, 17, 18) are arranged to decouple he chassis (2) from 

25 the carrier (7) upon translation of the trigger sleeve (12) in pro imal direction (P) 

relative to the chassis (2) thus releasing the control spring (19) f. 	needle 

insertion, 

- 	fourth interlock means (21, 25, 26, 28) arranged for coupling a distal e Id of the 

control spring (19) to either the carrier (7) for needle retraction or to the t .ger 

30 sleeve (12) otherwise. 
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2.  A uto-injector (1) according to claim 1, characterized in that the first interlock 

mans (20, 22, 23, 24) comprises a proximal collar (20) for transmitting load of the 

prox , al end of the control spring (19), the proximal collar (20) arranged to be 

engage, on a thread (22) on the carrier (7) in an initial state, the proximal collar (20) 

5 having a • 	(23) arranged to be splined to a first longitudinal groove (24) in the 

trigger sleevz, (12) in the initial state so as to prevent rotation of the proximal 

collar (20) and ••uple it to the carrier (7), wherein the first longitudinal groove (24) is 

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

proximal direction (P 	nder load of the control spring (19) when the auto-injector (1) 

10 is removed from the inje tion site thereby allowing rotation and translation of the 

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

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

3.  Auto-injector (1) according to one • the claims 1 or 2, characterized in that the 

15 second interlock means (11, 13, 15) comprises two resilient arms (11) arranged 

distally on the plunger (9), the resilient a 	s (11) exhibiting a thrust face for the drive 

spring (8), wherein a first boss (13) protrud s 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) 	us preventing them from flexing 

20 towards each other, wherein protrusions (15) are a anged in the carrier (7) for 

respectively catching one of the resilient arms (11) in . manner to prevent translation 

of the plunger (9) in proximal direction (P), wherein theb• ss (13) is arranged to be 

removed from between the resilient arms (11) thus allowing hem to flex inwards due 

to their ramped engagement to the protrusions (15) under loa• of the drive spring (8) 

25 and to release the plunger (9) when the carrier (7) has at least al lost reached the 

injection depth during needle insertion. 

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

third interlock means (16, 17, 18) comprises at least one resilient clip (16) o 	the 

30 chassis (2) engageable in a respective aperture (17) in the carrier (7), wherein 	t 

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 

b. .s (18) is arranged to be removed from behind the resilient clip (16) on translation 

of th 	trigger sleeve (12) in proximal direction (P) relative to the chassis (2) thereby 

allowin. the resilient clip (16) to flex outwards due to its ramped engagement with 

5 the carrie 	7) under load of the control spring (19). 

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

fourth interlock me ns (21, 25, 26, 28) comprise a distal collar (21) for transmitting 

load of the distal end •f the control spring (19), the distal collar (21) and the trigger 

10 sleeve (12) having a ba •net fitting restricting translation of the distal collar (21) 

relative to the trigger sleevz (12) in distal direction (D) in at least one locked angular 

position of the distal collar (2 	and allowing translation of the distal collar (21) 

relative to the trigger sleeve (12 	n distal direction (D) in at least one unlocked 

angular position of the distal collar 	1), wherein the respective angular position is 

15 determined by a splined engagement •f the distal collar (21) with the carrier (7), 

wherein the distal collar (21) is arrange. 	o be rotated into the unlocked angular 

position upon translation of the chassis (2) 	nd carrier (7) in proximal direction (P) 

under load of the control spring (19) when the .uto-injector (1) is removed from the 

injection site thereby allowing translation of the • 	tal collar (21) relative to the trigger 

20 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. 

6.  Auto-injector (1) according to claim 5, characterized in that the •ayonet fitting 

25 comprises at least one circumferentially arranged third boss (25) 'n the inner 

surface of the trigger sleeve (12) and a corresponding number of ci , umferentially 

arranged fourth bosses (26) on the outer surface of the distal collar (2 	wherein in 

the locked angular position corresponding pairs of third bosses (25) and •urth 

bosses (26) are essentially aligned in a manner to abut against each other t 

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

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 

c. ar (21) in distal direction (D). 

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

5 splined enagement comprises at least one longitudinal spline (27) on the carrier 

engaged wit 	a respective second longitudinal groove (28) on the inner surface of 

the distal collar 	1), wherein the spline (27) is essentially parallel for maintaining the 

distal collar (21) in he locked angular position but ends with a lead screw 

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

10 angular position. 

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

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

the trigger sleeve (12) for triggerin• needle insertion. 

15 

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

- 	a tubular chassis (2), 

- 	a carrier subassembly comprising a tubula carrier (7) slidably arranged relative 

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

20 containing a syringe (3) with a hollow injection needle (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 .: 	ial translation with the 

carrier (7), 

- 	a wrap-over trigger sleeve (12) arranged over the distal en. (D) of the auto- 

25 

30 

injector (1), the trigger sleeve (12) extending at least almost o er the whole 

length of the auto-injector (1), 

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

- 	first interlock means (20, 22, 23, 24) for coupling a proximal end of th- control 

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 	ethod comprising the steps of: 

- cou• ing the proximal end of the control spring (19) to the carrier (7) by the first 

5 

- 

interlo 	means (20, 23, 24), preventing release of the drive spring (8) by the 

second in -rlock means (11, 13, 15), preventing decoupling of the chassis (2) 

from the car er (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 trig 'er sleeve (12) in proximal direction (P) relative to the 

10 

15 

- 

- 

- 

chassis (2) against t e 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 inter .ck 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 subasse 	. y for needle insertion, 

releasing the drive spring (8) by the second interlock means (11, 13, 15) when 

the needle (4) at least almost reache 	an injection depth during needle insertion, 

thereby allowing the drive spring (8) to ..vance the plunger (9) and the 

stopper (6) for at least partially delivering t ,e medicament (M), 

translating the trigger sleeve (12) in distal dir- tion (D) under load of the control 

20 

- 

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) rom the carrier (7) and 

coupling it to the chassis (2) by the first interlock means 	0, 23, 24) and 

decoupling the distal end of the control spring (19) from th- trigger sleeve (12) 

25 

- 

and coupling it to the carrier (7) by the fourth interlock means 	1, 25, 26, 28) 

when the trigger sleeve (12) reaches a defined position relative 	0 the carrier (7), 

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

under load of the control spring (19). 

30 	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 

p oximal collar (20) is splined to a first longitudinal groove (24) in the trigger 

slee - (12) in the initial state so as to prevent rotation of the proximal collar (20) and 

couple 	to the carrier (7), wherein upon translation of the chassis (2) and carrier (7) 

5 in proxima direction (P) during removal of the auto-injector (1) from the injection site 

the pin (23) t .vels beyond a proximal end of the first longitudinal groove (24), 

thereby the con of spring (19) to rotate and translate the proximal collar (20) relative 

to the carrier (7) in • a position where proximal collar (20) abuts against the 

chassis (2). 

10 

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

interlock means (11, 13, 15) 	•mprises two resilient arms (11) arranged distally on 

the plunger (9), the resilient arm 	(11) exhibiting a thrust face for the drive spring (8), 

wherein a first boss (13) protrudes 	om a distal trigger end face (14) of the trigger 

15 sleeve (12) in proximal direction (P), 	, 	erein the first boss (13) is arranged between 

the two resilient arms (11) in the initial s 	te thus preventing them from flexing 

towards each other, wherein protrusions (1 , 	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), wher- n the boss (13) is removed from 

20 between the resilient arms (11) when the carrier (7) 	as at least almost reached the 

injection depth during needle insertion thus allowing t 	- resilient arms (11) to flex 

inwards due to their ramped engagement to the protrusi• s (15) under load of the 

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

25 12.  Method according to one of the claims 9 to 11, characterized in t .t the third 

interlock means (16, 17, 18) comprises at least one resilient clip (1• 	on the 

chassis (2) engaged in a respective aperture (17) in the carrier (7) in t 	- initial state, 

wherein at least one second boss (18) is arranged in the trigger sleeve (1 	for 

outwardly supporting the resilient clip (16) so as to prevent the resilient clip 	16) from 

30 flexing outwards and disengaging the carrier (7) from the chassis (2) in the initi I 

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

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 

ra , ped engagement with the carrier (7) under load of the control spring (19). 

13.  Metho. .ccording to one of the claims 9 to 12, characterized in that the fourth 

5 interlock 	-ans (21, 25, 26, 28) comprise a distal collar (21) for transmitting load of 

the distal en• of the control spring (19), the distal collar (21) and the trigger 

sleeve (12) hav 	g a bayonet fitting restricting translation of the distal collar (21) 

relative to the trig. -r sleeve (12) in distal direction (D) in at least one locked angular 

position of the distal ..11ar (21) and allowing translation of the distal collar (21) 

10 relative to the trigger sle-ve (12) in distal direction (D) in at least one unlocked 

angular position of the dist: I collar (21), wherein the respective angular position is 

determined by a splined eng.lement of the distal collar (21) with the carrier (7), 

wherein the distal collar (21) is i 	the locked angular position in the initial state, 

wherein the distal collar (21) is rot. ed into the unlocked angular position by the 

15 splined engagement upon translation If the chassis (2) and carrier (7) in proximal 

direction (P) when the auto-injector (1) i 	removed from the injection site wherein the 

distal collar (21) is subsequently translated 	distal direction (D) relative to the 

trigger sleeve (21) under load of the control s. ing (19) into a position where it abuts 

against an external shoulder (33) on the carrier ' 	which is then translated in distal 

20 direction (D) for retraction. 

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

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

trigger sleeve (12) and a corresponding number of circumfere 	ially arranged fourth 

25 bosses (26) on the outer surface of the distal collar (21), wherein 	the initial state 

the bayonet fitting is set in the locked angular position by essentiall 	.ligning 

corresponding pairs of third bosses (25) and fourth bosses (26) in a m_ ner to abut 

against each other thus preventing translation of the distal collar (21) in • .tal 

direction (D), wherein upon translation of the chassis (2) and carrier (7) in p 	ximal 

30 direction (P) when the auto-injector (1) is removed from the injection site the di 	al 

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) 

in 1 manner to allow translation of the distal collar (21) in distal direction (D). 

15. Metho. .ccording to one of the claims 13 or 14, characterized in that the splined 

5 engagem- t comprises at least one longitudinal spline (27) on the carrier engaged 

with a respe 	•ve second longitudinal groove (28) on the inner surface of the distal 

collar (21), whe -in the second longitudinal groove (28) is guided on an essentially 

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

in the locked angular •osition wherein the second longitudinal groove (28) is moved 

10 along the spline (27) up• 	translation of the chassis (2) and carrier (7) in proximal 

direction (P) when the aut. injector (1) is removed from the injection site and enters 

a lead screw thread (32) nea 	. 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 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 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. 

6. 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 number 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. 


