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Fig. 15 is a partial cross-sectional view of another double-puncture mechanism in 

accordance with an embodiment of the present invention;  

Fig. 16 is a partial cross-sectional view of another double-puncture mechanism in 

accordance with an embodiment of the present invention;  

Fig. 17 illustrates a method of inserting a medicament barrel into a body of the device 

of Fig. 1; 

Fig. 18 is a top perspective view of an infusion device in accordance with an 

embodiment of the present invention;  

Fig. 19 is a bottom perspective view of the infusion device of Fig. 18; 

Fig. 20 illustrates a method of inserting a medicament barrel into a body of the device 

of Fig 18; 

Fig. 21 is a perspective view of the device of Fig. 18 with a top cover and a hood 

removed for clarity; 

Fig. 22 is a perspective view of a plunger of the device of Fig. 18; 

Fig. 23 is a perspective view of a release flipper of the device of Fig. 18; 

Fig. 24 is a bottom perspective view of top and bottom button portions and a needle 

actuator of the device of Fig. 18 and the release flipper of Fig. 23; 

Fig. 25 is a cross-sectional view of the device of Fig. 18 prior to activation; 

Fig. 26 is a bottom perspective view of a trolley latch assembly of the device of Fig. 18; 

Fig. 27 is a partial cross-sectional view of the device of Fig. 18; 

Fig. 28 is a perspective view of a first penetrator of the device of Fig. 18; 

Fig. 29 is a partial cross-sectional view of another double-puncture mechanism in 

accordance with an embodiment of the present invention; 
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barrel, the function is still the same with the outer needle creating a sterile tunnel for the inner 

needle to move through to make the puncture and allow the medicament to flow. 

[0050] In addition to the above-noted features, the device 300 includes a trolley 324 that is 

displaceably disposed in the device body, and a device cover or hood 326. Referring to Fig. 20, 

to load the medicament barrel 306 into the device body 305, a pharmaceutical company, end 

user, or other entity (for brevity, a user) inserts the medicament barrel 306 into the trolley 324, 

and then locks the hood 326 onto the device body 305. As subsequently described in greater 

detail, the design of the device 300 permits medicament barrel loading 306 under conditions that 

are not aseptic, yet enables a sterile connection. 

[0051] Referring back to Figs. 18 and 19, the device 300 also includes a safety pin 316, a 

needle shield or cover 318, and a needle shield remover 320. In a safety configuration, the safety 

pin 316 extends from the bottom through the device 300, and up through the top and bottom 

button portions 308 and 310 to prevent the top button portion 308 from moving (and thereby 

prevent device activation) until the safety pin 316 is removed. 

[0052] According to one embodiment, the safety pin 316 and the needle shield 318 are both 

connected to the needle shield remover, which has a handle portion 322 for gripping. In 

operation, a user lifts and pulls the handle portion 322 to remove the needle shield 318, thereby 

uncovering the patient needle, disengaging the safety pin 316 from the top and bottom button 

portions 308 and 310, and readying the device 300 for activation. 

[0053] As shown in Fig. 21, the device 300 includes a needle actuator or slider 328, an 

activation flipper 330, and a release gate 332 that are similar in shape and function to the 

corresponding elements in the device 100. The device 300 additionally includes a plunger 334 

and a release flipper 336. As shown in Figs. 22, the plunger 334 includes proximal hooks 339 for 

engaging the release gate 332, and a cantilevered arm 338 with a shelf 340. The release flipper 

336, shown in Fig. 23, includes a corresponding shelf 342 and plunger hook 344 that engage the 

shelf 340 to control the timing of events during operation of the device 300. 

[0054] More specifically, once a user activates the device 300 by sliding the top button portion 

308 in a proximal direction (direction A shown in Fig. 21), and then depressing both button 

portions 308 and 310, a protrusion 347 on the bottom button portion 310 disengages from the a 

protrusion 348 on the needle actuator or slider 328, permitting the spring 346 to displace the 
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[0058] Subsequent to activation, as the needle actuator 328 displaces to the intermediate 

position under the force of the spring 346, the distal end of the needle actuator 328 contacts and 

rotates the trolley latch 360 counter-clockwise with a force sufficient to�preferably fracture and 

snap off the bottom protrusion 374 when it contacts a post in the bottom cover 304. As the trolley 

latch 360 rotates, the top post 364 interacts with the cam portion 366 to disengage the stop 

portion 370 from the recess 372, thereby permitting the trolley 324 to displace distally under the 

force of the plunger spring 354.  

[0059] In greater detail, the trolley 324 has proximal hooks 376 that engage a proximal rim or 

flange 378 of the medicament barrel 306. Because the medicament barrel 306 is sealed and filled 

with a substantially incompressible fluid, once the trolley stop 368 disengages from the trolley 

324, the force of the plunger spring 354 acting on the stopper 358 (via the plunger 334 and the 

stopper spacer 356) displaces the trolley 324 distally due to the engagement between the 

proximal hooks 376 and the proximal rim 378. 

[0060] Fig. 27 illustrates a state immediately prior to penetration of sterile barriers. More 

specifically, as shown in Fig. 27, a valve sleeve assembly 380 includes a two-part flexible sleeve 

382 (which includes a barrier portion 384 and a flexible portion 386), a hollow first penetrator or 

outer needle 388, and a hollow second penetrator or inner needle 390. Preferably, everything 

inside the flexible sleeve 382 is sterile. The barrier portion 384 includes a cap 392 disposed at the 

proximal end of the flexible portion 386, and a membrane 394 disposed across an opening at the 

proximal end of the cap 392. The distal end of the flexible portion 386 is connected to a needle 

shield holder 396, which is fixedly secured with the bottom cover 304. The inner needle 390 is 

fixedly secured to the shield holder 396, and is connected with the patient needle via a tube 398. 

[0061] The medicament barrel 306 has a sealing member or septum 400 disposed at its distal 

end, and a protective cap 402 and a cap 404 maintain the septum 400 at the distal end of the 

barrel 306. A barrier or membrane 406 is disposed across an opening at the distal end of the 

protective cap 402. Together, the septum 400, the protective cap 402, and the membrane 406 

form a chamber 408 in fluid communication with the septum. Preferably, at least the surface of 

the septum 400 exposed in the chamber 408 is sterile, and more preferably, the chamber 408 is 

sterile. 
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Claims 

1. An apparatus for making a sterile connection, comprising: 

a container; 

a sealing member sealing a first end of the container; 

a barrier sealing a chamber in fluid communication with the sealing member; and  

a valve sleeve assembly, comprising: 

a flexible sleeve having a barrier portion at an end of the flexible sleeve, an interior of the 

flexible sleeve being sterile; 

a hollow first penetrator adapted to displace relative to the flexible sleeve; and  

a hollow second penetrator at least partially disposed within the first penetrator and 

adapted to displace relative to the first penetrator and the flexible sleeve; 

wherein in an initial state, the flexible sleeve encloses the first penetrator and a penetrating end 

of the second penetrator; 

wherein one of the container and the valve sleeve assembly is adapted to displace relative to the 

remaining one of the container and the valve sleeve assembly; 

wherein the flexible sleeve is adapted to collapse, thereby displacing the outer penetrator relative 

to the flexible sleeve to pierce the barrier portion and the barrier; and 

wherein upon further relative displacement between the container and the valve sleeve assembly, 

subsequent to the piercing of the barrier portion and the barrier, the second penetrator is adapted 

displace relative to the first penetrator to pierce the sealing member to create a sterile connection 

with the interior of the container. 

2. The apparatus according to claim 1, further comprising a spacing member interposed 

between the sealing member and the barrier, and at least partially defining the chamber. 

3. The apparatus according to claim 1, wherein a piercing end of the second penetrator that 

pierces the sealing member does not contact the first penetrator. 
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4. The apparatus according to claim 1, wherein the first penetrator further comprises: 

a penetrating portion; and 

a collapsing portion connected to the penetrating portion. 

5. The apparatus according to claim 4, wherein the collapsing portion comprises an 

elastomeric material. 

6. The apparatus according to claim 4, wherein the collapsing portion comprises:  

a base having a hole therethrough for passage of the second penetrator; and 

at least one leg connecting the base and the penetrating portion. 

7. A medical device in which the apparatus according to claim 1 is disposed, wherein the 

medical device is adapted for delivering medicament within the container to a patient, the 

medical device comprising: 

a plunger adapted to induce the relative displacement between the container and the valve sleeve 

assembly; and  

a patient needle fluidly connected to the second penetrator. 

8. The device according to claim 7, further comprising: 

a dose status indicator indicating an operating status of the medical device;  

wherein the plunger comprises a cantilevered arm adapted to control timing of withdrawal of the 

patient needle back into the medical device and timing of a status change indicated by the dose 

status indicator. 

9. The device according to claim 8, further comprising: 

a needle actuator displaceably disposed within the medical device and adapted to control 

insertion of the patient needle; and  
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a release flipper displaceably disposed within the medical device and adapted to contact the 

plunger�s cantilevered arm and, subsequent to the patient needle�s extension outside the medical 

device, prevent displacement of the needle actuator until a predetermined displacement of the 

plunger has occurred and the cantilevered arm no longer contacts the release flipper. 

10. The device according to claim 9, wherein the dose status indicator is fixedly disposed on 

the needle actuator. 

11. The device according to claim 7, further comprising 

a needle actuator displaceably disposed within the medical device and adapted to control 

insertion of the patient needle; 

a release gate displaceably disposed within the medical device and adapted to selectively engage 

the plunger and prevent plunger displacement; and 

an activation flipper displaceably disposed within the medical device and adapted to contact the 

needle actuator and release gate and, upon activation of the medical device and displacement of 

the needle actuator, induce disengagement of the release gate with the plunger to permit plunger 

displacement. 

12. The device according to claim 7, further comprising: 

a needle actuator displaceably disposed within the medical device and adapted to control 

insertion of the patient needle; 

a trolley displaceably disposed within the medical device and adapted to hold the container and 

control displacement of the container toward the valve sleeve assembly; and 

a locking mechanism, comprising: 

a stop selectively engaging the trolley; and 

a latch adapted to, upon displacement of the latch by the needle actuator, disengage the 

stop from the trolley, thereby permitting displacement of the trolley toward the valve 

sleeve assembly. 
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13. The device according to claim 7, further comprising a stopper displaceably disposed in a 

second end of the container opposite to the first end to define the interior volume of the 

container; 

wherein the stopper is connected with the plunger. 

14. The device according to claim 7, wherein:  

the container is fixedly disposed within the medical device; and 

the flexible sleeve is connected with an end of the plunger and the valve sleeve assembly 

displaces toward container as plunger displaces. 

15. The device according to claim 14, wherein the sealing member comprises a stopper 

movably disposed within the container. 

16. The device according to claim 14, wherein:  

the first penetrator includes a cavity;  

the second penetrator is fixedly disposed with respect to the plunger; and 

the plunger comprises a protrusion on its distal end that enters into the cavity to advance the 

second penetrator relative to the first penetrator.

17. The apparatus according to claim 1, wherein the barrier portion of the flexible sleeve 

comprises a membrane disposed across an opening at an end of the flexible sleeve. 

18. The apparatus according to claim 1, wherein the first penetrator comprises at least one 

internal rib frictionally engaging the second penetrator. 

19. The apparatus according to claim 1, further comprising: 

a protective cap having:  

a first portion thereof at least partially surrounding the first end of the container; and  
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a second portion thereof inserted into a recess in the sealing member; 

wherein the barrier seals on opening in the second portion; and 

an outer cap at least partially surrounding the protective cap and adapted to prevent the 

protective cap from disengaging from the container.

20. The apparatus according to claim 19, wherein the second portion forms at least a portion 

of the chamber. 

21. The apparatus according to claim 19, wherein the first portion includes at least one 

cantilevered arm with a hook at its free end adapted to engage a catch disposed at the first end of 

the container. 

22. A method for creating a sterile connection with a fluid in a container, the container 

having a sealing member sealing a first end of the container, and a barrier sealing a chamber in 

fluid communication with the sealing member, the method comprising: 

providing a valve sleeve assembly, comprising: 

a flexible sleeve having a barrier portion at an end of the flexible sleeve, an interior of the 

flexible sleeve being sterile; 

a hollow first penetrator disposed within the flexible sleeve; and 

a hollow second penetrator at least partially disposed within the first penetrator; 

piercing the barrier portion and the barrier with the first penetrator; 

displacing the second penetrator relative to the first penetrator and the sealing member to pierce 

the sealing member and establish the sterile connection with an interior of the container.  

23. The method according to claim 22, wherein piercing the barrier portion and the barrier 

with the first penetrator comprises: 

displacing the container toward the valve sleeve assembly; 

contacting the valve sleeve assembly with the container; and 
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collapsing at least a portion of the flexible sleeve to pierce the barrier portion and the barrier with 

the first penetrator. 


