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CI ims 

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

- 	a tuoular chassis (2) arranged to contain a syringe (3) with a hollow needle (4) 

5 and a • opper (6) for sealing the syringe (3) and displacing the medicament (M), 

the chas 	(2) having a distal end (D) and a proximal end (P) with an orifice 

intended to •e applied against an injection site, wherein the syringe (3) is slidably 

arranged with 	-spect to the chassis (2), 

- 	a drive spring (8) .apable of operating the syringe (3) to supply the dose of 

10 medicament (M), 

- 	a control spring (19) caoable of 

- 	pushing the needle (4) rom a covered position inside the chassis (2) into an 

advanced position throug , the orifice and past the proximal end (P) for needle 

insertion, and 

15 

20 

- 	advance the chassis (2) over t' - needle (4) after at least partially delivering 

the medicament (M), 

- 	activating means arranged to lock the • •ve spring (8) and the control spring (19) 

in a pressurized state prior to manual ope 	tion and capable of, upon manual 

operation, releasing the control spring (19) a 	•/or the drive spring (8) for injection, 

wherein a carrier subassembly, comprising a tu 	lar carrier (7) is slidably 

arranged in the chassis, the carrier (7) containing t e syringe (3), the drive 

spring (8) and a plunger (9) for forwarding load of the •rive spring (8) to the 

stopper (6), wherein the syringe (3) is locked for joint axi I translation with the 

carrier (7), wherein the control spring (19) is connectable t• 	he carrier (7) by first 

25 interlock means (20, 23, 24) for needle insertion, wherein the :ctivating means 

comprise second interlock means (11, 13, 15) arranged for relea ing the drive 

spring (8) when the carrier has at least almost reached an injection •epth and 

wherein the first interlock means (20, 23, 24) are arranged for decoup 	g the 

control spring (8) from the carrier (7) and coupling it to the chassis (2) for 

30 advancing it over the needle (4) into a needle safe position. 

2.  Auto-injector (1) according to claim 1, characterized in that the activating means 

comprise a wrap-over trigger sleeve (12) arranged over the distal end (D) of the 
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auto-injector (1), the trigger sleeve (12) extending at least almost over the whole 

lelgth of the auto-injector (1), wherein the trigger sleeve (12) is arranged to release 

the 	•ntrol spring (19) upon translation in proximal direction (P) relative to the 

chassi 	2).  

5 
3.  Auto-injecto (1) according to claim 2, characterized in that third interlock means (16, 

17, 18) are arr:nged 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 arrange. to decouple the chassis (2) from the carrier (7) upon translation 

10 of the trigger sleeve (1- 	in proximal direction (P) thus releasing the control 

spring (19) for needle ins= 	ion. 

4.  Auto-injector (1) according to 9 e of the claims 2 to 3, characterized in that the 

control spring (19) is arranged around the carrier (7), wherein the first interlock 

15 means (20, 23, 24) comprise a prox 	al collar (20) arranged around the carrier (7) 

proximally from the control spring (19), wherein the control spring (19) acts between 

the trigger sleeve (12) and the proximal collar (20), wherein the proximal collar (20) 

exhibits at least one pin (22) engageable in : respective first recess (23) in the 

carrier (7) for coupling the proximal collar (20) 	9 the carrier (7), wherein the trigger 

20 sleeve (12) exhibits a third boss (24) for outwardl 	supporting the proximal 

collar (20) so as to prevent decoupling of the pin (2 	from the first recess (23), 

wherein the carrier (7) is arranged to extend out of the • oximal end of the trigger 

sleeve (12) under load of the control spring (19) when the 1 uto-injector (1) is being 

removed from the injection site thereby removing the third b..s (24) from behind the 

25 proximal collar (20) thus causing the pin (20) to decouple from 	e first recess (23) 

due to ramped engagement and to be coupled to the chassis (2) f• advancing it 

over the needle (4). 

5.  Auto-injector (1) according to claim 4, characterized in that fourth interlock 

30 means (25, 26, 27) are arranged for restricting extension of the chassis (2) f 9m the 

proximal end of the trigger sleeve (12) to an initial pre-injection position, where!,  the 

fourth interlock means (25, 26, 27) are arranged to disengage upon translation of 

carrier subassembly during needle insertion. 
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6.  to-injector (1) according to one of the preceding claims, characterized in that the 

second interlock means (11, 13, 15) comprise a thrust collar (11) distally arranged 

on the •lunger (9), the thrust collar (11) having a wider diameter than the plunger (9), 

wherein 	e drive spring (8) acts between the thrust collar (11) and the carrier (7), 

wherein at Last one first resilient clip (15) is arranged in the carrier (7), the first 

resilient clip (1 ' 	proximally engageable behind the thrust collar (11) for preventing 

translation of the olunger (9), wherein a first boss (13) in the trigger sleeve (12) is 

arranged for outwar• y supporting the first resilient clip (15) and preventing it from 

10 flexing outwards, wher 	n the first boss (13) is arranged to be removed from behind 

the first resilient clip (15) • 	translation of the carrier subassembly at least almost 

into a maximum proximal po ition during needle insertion, thereby allowing the first 

resilient clip (15) to be flexed o 	wards by the thrust collar (11) due to ramped 

engagement under load of the dri - spring (8) thus releasing the plunger (9) for 

15 injection. 

20 

7.  Auto-injector (1) according to one of the 	.ims 3 to 6, characterized in that the third 

interlock means (16, 17, 18) comprise at lea t one second resilient clip (16) on the 

chassis (2) arranged to be engaged in a respe• ive aperture (17) in the carrier (7), 

wherein a respective second boss (18) is arrange• in the trigger sleeve (12) for 

outwardly supporting the second resilient clip (16) a 	• preventing it from flexing 

outwards, wherein the second boss (18) is arranged to •e removed from behind the 

second resilient clip (16) on translation of the chassis (2) . 	d the carrier 

subassembly in distal direction (D) relative to the trigger slee e (12) during manual 

25 operation into a position just before the carrier (7) abuts agains the trigger 

sleeve (12) thereby allowing the second resilient clip (16) to flex o 	wards due to 

ramped engagement with the carrier (7) under load of the control spr 	g (19) thus 

releasing the carrier subassembly from the chassis (2). 

30 8.  Auto-injector (1) according to one of the claims 5 to 7, characterized in that t ,e 

fourth interlock means (25, 26, 27) comprise at least one third resilient clip (25) •n  

the chassis (2) arranged to abut against a shoulder (26) in the trigger sleeve (12) 

proximal direction (P), wherein a fourth boss (27) is arranged on the carrier (7) for 
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inwardly supporting the third resilient clip (25) and preventing it from flexing inwards, 

w ,erein the fourth boss (27) is arranged to be removed from behind the third 

resil 	nt clip (25) on translation of the carrier subassembly in proximal direction (P) 

relative o the chassis (2) during needle insertion thereby allowing the third resilient 

5 clip (25) t. flex inwards due to ramped engagement with the fourth boss (27) under 

load of the c• 	trol spring (19) thus allowing the chassis (2) to travel beyond the initial 

pre-injection po ition into a needle safe position. 

9.  Auto-injector (1) ac •rding to one of the preceding claims, characterized in that a 

10 flange (32) is arrange. •n the carrier (7) for abutting against the distal end of the 

control spring (19) so as to prevent the carrier subassembly from advancing 

substantially beyond its max 	um proximal position when the chassis (2) has been 

advanced over the needle (4). 

15 10.  Auto-injector (1) according to one o 	he preceding claims, characterized in that a 

snap feature is provided between the 	assis (2) and the carrier (7) for locking them 

together when the chassis (2) is in the ne:dle safe position. 

11.  Auto-injector (1) according to one of the claims 	to 10, characterized in that a detent 

20 mechanism is provided for opposing translation o the chassis (2) in distal direction 

at a point before the release of the third interlock me ns (16, 17, 18). 

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

injection depth is defined by the carrier (7) contacting the ch. sis (2). 

25 
13.  Method for operating an auto-injector (1), the auto-injector (1) co , .rising a tubular 

chassis (2) and a carrier subassembly comprising a tubular carrier ( - 	slidably 

arranged in the chassis (2), the carrier (7) containing a syringe (3), a d .ve spring (8) 

and a plunger (9) for forwarding load of the drive spring (8) to a stopper C. of the 

30 syringe (3), wherein the syringe (3) is locked for joint axial translation with th 

carrier (7), wherein a control spring (19) is arranged around the carrier (7) insi.: 

wrap-over trigger sleeve (12) arranged over the distal end (D) of the auto-injector 1) 

and extending at least almost over the whole length of the auto-injector (1), wherein 
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first interlock means (20, 23, 24) are arranged to connect a proximal end of the 

c• trol spring (19) to the carrier (7) or to the chassis (2) depending on a relative 

axia •osition of the carrier (7) and the trigger sleeve (12), wherein a distal end of the 

control ..ring (19) is connected to the trigger sleeve (12), wherein second interlock 

means (1 	13, 15) are arranged to prevent or allow release of the drive spring (8) 

depending o , a relative axial position of the trigger sleeve (12) and the carrier (7), 

the method co 	•rising the steps of: 

- coupling the con of spring (19) to the carrier (7) by the first interlock means (20, 23, 

24) and preventing r- ease of the drive spring (8) by the second interlock means (11, 

13, 15) in an initial state, 

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

against the force of the contr. spring (19) when the proximal end (P) of the auto-

injector (1) is being pushed agailst an injection site, 

- advancing the carrier subassemb 	for insertion of a hollow injection needle (4) on 

the syringe (3) into an injection site u••n full translation of the trigger sleeve (12), 

- releasing the drive spring (8) by the se••nd interlock means (11, 13, 15) when the 

needle (4) at least almost reaches an injec •n depth during needle insertion, thereby 

allowing the drive spring (8) to advance the pl► 	ger (9) and the stopper (6) for at 

least partially delivering the medicament (M), 

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

spring (19) relative to the carrier subassembly on rem•val of the auto-injector (1) 

from the injection site, thereby connecting the control spr 	g (19) to the chassis (2) 

by the first interlock means (20, 23, 24), 

- advancing the chassis (2) in proximal direction (P) relative to 	e carrier 

subassembly into a needle safe position under load of the contro 	pring (19). 

14. Method according to claim 11, characterized in that third interlock me. 	s (16, 17, 

18) are arranged for coupling the chassis (2) to the carrier (7) for joint ax II 

translation relative to the trigger sleeve (12) depending on a relative axial p• 	ition of 

the trigger sleeve (12) and the chassis (2), wherein the third interlock means ( 6, 17, 

18) are released thereby decoupling the chassis (2) from the carrier (7) upon 

translation of the trigger sleeve (12) in proximal direction (P) thus releasing the 

control spring (19) for needle insertion. 
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15. ethod according to one of the claims 11 or 12, characterized in that fourth interlock 

me 	s (25, 26, 27) are arranged for restricting extension of the chassis (2) from the 

prom I end of the trigger sleeve (12) to an initial pre-injection position depending 

5 	on a rela ve axial position of the carrier (7) and the chassis (2), wherein the fourth 

interlock m 	ns (25, 26, 27) are disengaged upon translation of the carrier 

subassembly ring needle insertion. 
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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 arranged to contain a syringe with a hollow needle and a 

stopper for sealing the syringe and displacing the medicament, the chassis 

5 

10 

15 

having a distal end and a proximal end with an orifice intended to be applied 

against an injection site, wherein the syringe is slidably arranged with respect to 

the chassis, 

- a drive spring capable of operating the syringe to supply the dose of 

medicament, 

- a control spring capable of 

pushing the needle from a covered position inside the chassis into an advanced 

position through the orifice and past the proximal end for needle insertion, and 

advance the chassis over the needle after at least partially delivering the 

medicament, 

- activating means arranged to lock the drive spring and the control spring in a 

pressurized state prior to manual operation and capable of, upon manual 

operation, releasing the control spring and/or the drive spring for injection, 

wherein a carrier subassembly, comprising a tubular carrier is slidably arranged in 

the chassis, the carrier containing the syringe, the drive spring and a plunger for 

20 forwarding load of the drive spring to the stopper, wherein the syringe is locked 

for joint axial translation with the carrier, wherein the control spring is connectable 

to the carrier by first interlock means for needle insertion, wherein the activating 

means comprise second interlock means arranged for releasing the drive spring 

when the carrier has at least almost reached an injection depth, the control spring 

25 being a single spring, wherein the first interlock means are arranged for 

decoupling the control spring from the carrier and coupling it to the chassis for 

advancing it over the needle into a needle safe position. 

2. Auto-injector according to claim 1, characterized in that the activating 

means comprise a wrap-over trigger sleeve arranged over the distal end of the 
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auto-injector, the trigger sleeve extending at least almost over the whole length of 

the auto-injector, wherein the trigger sleeve is arranged to release the control 

spring upon translation in proximal direction relative to the chassis. 

3. Auto-injector according to claim 2, characterized in that third interlock 

5 means are 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 thus releasing the control spring for needle insertion. 

4. Auto-injector according to one of the claims 2 to 3, characterized in that the 

10 control spring is arranged around the carrier, wherein the first interlock means 

comprise a proximal collar arranged around the carrier proximally from the control 

spring, wherein the control spring acts between the trigger sleeve and the 

proximal collar, wherein the proximal collar exhibits at least one pin engageable in 

a respective first recess in the carrier for coupling the proximal collar to the 

15 carrier, wherein the trigger sleeve exhibits a third boss for outwardly supporting 

the proximal collar so as to prevent decoupling of the pin from the first recess, 

wherein the carrier is arranged to extend out of the proximal end of the trigger 

sleeve under load of the control spring when the auto-injector is being removed 

from the injection site thereby removing the third boss from behind the proximal 

20 collar thus causing the pin to decouple from the first recess due to ramped 

engagement and to be coupled to the chassis for advancing it over the needle. 

5. Auto-injector according to claim 4, characterized in that fourth interlock 

means are arranged for restricting extension of the chassis from the proximal end 

of the trigger sleeve to an initial pre-injection position, wherein the fourth interlock 

25 means are arranged to disengage upon translation of the carrier subassembly 

during needle insertion. 

6. Auto-injector according to one of the preceding claims, characterized in 

that the second interlock means comprise a thrust collar distally arranged on the 
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plunger, the thrust collar having a wider diameter than the plunger, wherein the 

drive spring acts between the thrust collar and the carrier, wherein at least one 

first resilient clip is arranged in the carrier, the first resilient clip proximally 

engageable behind the thrust collar for preventing translation of the plunger, 

wherein a first boss in the trigger sleeve is arranged for outwardly supporting the 

first resilient clip and preventing it from flexing outwards, wherein the first boss is 

arranged to be removed from behind the first resilient clip on translation of the 

carrier subassembly at least almost into a maximum proximal position during 

needle insertion, thereby allowing the first resilient clip to be flexed outwards by 

10 the thrust collar due to ramped engagement under load of the drive spring thus 

releasing the plunger for injection. 

7. Auto-injector according to one of the claims 3 to 6, characterized in that the 

third interlock means comprise at least one second resilient clip on the chassis 

arranged to be engaged in a respective aperture in the carrier, wherein a 

15 respective second boss is arranged in the trigger sleeve for outwardly supporting 

the second resilient clip and preventing it from flexing outwards, wherein the 

second boss is arranged to be removed from behind the second resilient clip on 

translation of the chassis and the carrier subassembly in distal direction relative to 

the trigger sleeve during manual operation into a position just before the carrier 

20 abuts against the trigger sleeve thereby allowing the second resilient clip to flex 

outwards due to ramped engagement with the carrier under load of the control 

spring thus releasing the carrier subassembly from the chassis. 

8. Auto-injector according to one of the claims 5 to 7, characterized in that the 

fourth interlock means comprise at least one third resilient clip on the chassis 

25 arranged to abut against a shoulder in the trigger sleeve in proximal direction, 

wherein a fourth boss is arranged on the carrier for inwardly supporting the third 

resilient clip and preventing it from flexing inwards, wherein the fourth boss is 

arranged to be removed from behind the third resilient clip on translation of the 

carrier subassembly in proximal direction relative to the chassis during needle 

30 insertion thereby allowing the third resilient clip to flex inwards due to ramped 
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engagement with the fourth boss under load of the control spring thus allowing 

the chassis to travel beyond the initial pre-injection position into a needle safe 

position. 

9. Auto-injector according to one of the preceding claims, characterized in 

5 that a flange is arranged on the carrier for abutting against the distal end of the 

control spring so as to prevent the carrier subassembly from advancing 

substantially beyond its maximum proximal position when the chassis has been 

advanced over the needle. 

10. Auto-injector according to one of the preceding claims, characterized in 

10 that a snap feature is provided between the chassis and the carrier for locking 

them together when the chassis is in the needle safe position. 

11. Auto-injector according to one of the claims 3 to 10, characterized in that a 

detent mechanism is provided for opposing translation of the chassis in distal 

direction at a point before the release of the third interlock means. 

15 12. Auto-injector according to one of the preceding claims, characterized in 

that the injection depth is defined by the carrier contacting the chassis. 

13. Method for operating an auto-injector, the auto-injector comprising a 

tubular chassis and a carrier subassembly comprising a tubular carrier slidably 

arranged in the chassis, the carrier containing a syringe, a drive spring and a 

20 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, wherein a control 

spring is arranged around the carrier inside a wrap-over trigger sleeve arranged 

over the distal end of the auto-injector and extending at least almost over the 

whole length of the auto-injector, the control spring being a single springiwherein 

25 first interlock means are arranged to connect a proximal end of the control spring 

to the carrier or to the chassis depending on a relative axial position of the carrier 

and the trigger sleeve, wherein a distal end of the control spring is connected to 
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wherein second interlock means are arranged to prevent or allow release of the 

drive spring depending on a relative axial position of the trigger sleeve and the 

carrier, the method comprising the steps of: 

- coupling the control spring to the carrier by the first interlock means and 

5 

10 

preventing release of the drive spring by the second interlock means in an initial 

state, 

- translating the trigger sleeve in proximal direction relative to the chassis against 

the force of the control spring when the proximal end of the auto-injector is being 

pushed against an injection site, 

- advancing the carrier subassembly for insertion of a hollow injection needle on 

the syringe into an injection site upon full translation of the trigger sleeve, 

- releasing the drive spring by the second interlock means when the needle at 

least almost reaches an injection depth during needle insertion, thereby allowing 

the drive spring to advance the plunger and the stopper for at least partially 

15 
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delivering the medicament, 

- translating the trigger sleeve in distal direction under load of the control spring 

relative to the carrier subassembly on removal of the auto-injector from the 

injection site, thereby connecting the control spring to the chassis by the first 

interlock means, 

- advancing the chassis in proximal direction relative to the carrier subassembly 

into a needle safe position under load of the control spring. 

14. Method according to claim 13, characterized in that third interlock means 

are arranged for coupling the chassis to the carrier for joint axial translation 

relative to the trigger sleeve depending on a relative axial position of the trigger 

25 sleeve and the chassis, wherein the third interlock means are released thereby 

decoupling the chassis from the carrier upon translation of the trigger sleeve in 

proximal direction thus releasing the control spring for needle insertion. 

15. Method according to one of the claims 13 or 14, characterized in that 

fourth interlock means are arranged for restricting extension of the chassis from 

30 the proximal end of the trigger sleeve to an initial pre-injection position depending 
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on a relative axial position of the carrier and the chassis, wherein the fourth 

interlock means are disengaged upon translation of the carrier subassembly 

during needle insertion. 


