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Medical care of individuals requires the widespread use of needles for taking blood 

samples, intravenous drug delivery, and the introduction or removal of other fluids via 

cannula, needles, or syringes. In the current context, the use of hypodermic needles to 

deliver plasma, anesthetics, or other medications has become commonplace in medicine, 

5 science, veterinary medicine, and biotechnology. The use of a hypodermic needle typically 

involves first inserting a needle into the patient, injecting a substance or withdrawing a 

substance as required, and then removing the needle from the patient. In most applications, 

the withdrawn and contaminated needle must be handled very carefully during disposal to 

avoid needle stick injury.  

10 To help prevent health care workers from becoming injured, guards have been 

developed to block the tip of these needles after use. Indeed, needle stick protection for 

medical professionals has become of particular importance in recent years because of the 

prevalence of potentially fatal infectious diseases, such as, for example, Acquired Immune 

Deficiency Syndrome (AIDS) and hepatitis, that can be transmitted by the exchange of 

15 bodily fluids through inadvertent wounds caused by accidental needle tip pricks after 

withdrawal from infected patients. Accordingly, many kinds of needle protection devices 

are available for providing post injection needle stick protection.  

US-A-5 562 627 discloses a safety syringe for intravenous injection wherein the 

hollow needle is held in a sleeve portion formed on a front portion of the syringe. A 

20 suction tube is replaceably mounted on the sleeve portion for sucking liquid medicine from 

an ampoule into the syringe, in which a plunger is displaceable. A coupling member is 

retained in the plunger engageable with a biasing socket recessed in a rear needle portion, 

whereby upon pushing of the plunger to the needle by forceably inserting the coupling
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member into the biasing socket of the needle when finishing the injection, the biasing 

socket will be forceably coupled with the coupling member, and upon retraction of the 

plunger and the needle into the syringe, the needle will be automatically inclined to prevent 

an outward protruding of the retracted needle from the syringe for preventing its pricking 

5 to the others. A similar structure is known from EP-A-0 818 211 and from WO 96/15820.  

WO 99/08742 discloses a safety intravenous catheter wherein a needle guard is 

received in a catheter hub. When the needle is withdrawn from the catheter hub, the needle 

10 guard is held by an engaging means near the needle tip, wherein intersecting arms of the 

needle guard are blocking the needle tip by means of distally wall portions.  

10 According to the present invention, there is provided a syringe for injecting fluids 

designed such that the action of compressing the plunger of the syringe automatically 

activates a resilient, member-loaded needle shield such that the needle shield moves into 

position to block the needle tip, such that there is no risk of accidental injury and 

infection from an exposed needle and there is no need for the activation of any additional 

15 mechanisms to complete the needle shielding process.  

The syringe assembly is detachably attachable to the needle assembly.  

The syringe has separate mechanisms for dispensing the medication and for 

launching the needle shield. Example of the syringe includes a syringe for injecting 

fluids and having two distinct advancing mechanisms comprising a barrel having a 

20 proximal end and a distal end, a syringe tip located on the distal end, and an enclosed end 

having a bore for passing fluids. The syringe also includes a plunger having a proximal 

end and a distal end, an extension pin extending from the distal end, and a plunger tip 

disposed on the distal end and having the extension pin passing therethrough; wherein
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plunger is configured to move from a first position to a second position in which the 

plunger tip contacts the enclosed end of the barrel by application of a first distally force; 

and wherein the plunger is configured to move to a third position relative to the plunger 

tip by application of a second distally force, which is greater than the first distally force.  

5 These and other features and advantages of the present invention will become 

appreciated as the same becomes better understood with reference to the specification, 

claims and drawings wherein: 

FIG. la is a combination semi-schematic cross-sectional side view and elevation 

view of a syringe with a trigger gap provided in accordance with practice of the present 

10 invention; 

FIG. lb is a combination semi-schematic cross-sectional side view and elevation 

view of the syringe of FIG. la with the trigger gap taken up by the plunger; 

FIG. Ic is a semi-schematic cross-sectional side view of the syringe of FIG. la 

mounted to an unactivated hypodermic needle assembly, which is in accordance with the 

15 sixteenth embodiment of the present invention; 

FIG. Id is a semi-schematic cross-sectional side view of the syringe and 

hypodermic needle assembly of FIG. Ic in an activated position; 

FIG. 2 is a semi-schematic cross-sectional side view of an alternative syringe with 

a trigger gap provided in accordance with practice of the present invention; 

20 FIG. 3 is a semi-schematic cross-sectional side view of an alternative syringe with 

a trigger gap provided in accordance with practice of the present invention;
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FIG. 4a is a semi-schematic cross-sectional side view of another alternative 

syringe with a trigger gap provided in accordance with practice of the present invention; 

and 

FIG. 4b is a semi-schematic cross-sectional side view of the alternative syringe of 

5 FIG. 4a in a triggered mode.  

FIG. Ia shows a syringe 306 provided in accordance with practice of the present 

invention. The syringe 306 shown includes traditional syringe components such as a 

barrel 308, a plunger or shaft 310, threaded receptacle 312, a male luer syringe tip 314, an 

extension pin 316, a plunger tip 318, a push flange 319, and a gripping member 320. The 

10 barrel 308 further has an open inlet end 309 and a closed outlet end 311 having an 

opening that terminates into the syringe tip 314.  

In the present embodiment, the distal end of the plunger 310, adjacent the 

extension pin 3 16, incorporates a primary pusher end 322 and a secondary pusher end 

324, with the two pusher ends being separated from one another by a trigger gap 326.  

15 The primary pusher end 322 is integrally molded to the plunger and to the extension pin 

316 is fixedly attached to the primary pusher end. The secondary pusher end 324 is 

attached to the extension pin 316 by a frangible seal 328. The frangible seal is configured 

to tear from the extension pin 316 under a tear-away force Ft, which is greater than a 

distal force Fd generated to move the plunger 310 from a first position to a second 

20 position to dispense/inject medication. The secondary pusher end 324 comprises a 

distally projecting engagement tip 330 for engaging the plunger tip 318.  

In use, medication located in the barrel 308, in the variable medication chamber 

between the plunger tip 318 and the closed outlet end 311, is discharged by advancing the
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plunger 310 with a distal force Fd to move the plunger and plunger tip from a first 

position to a second position, or until the plunger tip contacts the closed outlet end 311 of 

the barrel (FIG. Ia) to completely or substantially dispense all of the medication from the 

barrel 308. Also at this point, the tip 332 of the extension pin 316 is preferably positioned 

5 evenly with the distal end 334 of the syringe tip. The relative positioning between the 

extension pin 316 and the syringe tip may alternatively be different depending on the 

particular combination of components being used, which will be apparent from the 

following disclosure.  

If a tear-away force Ft is now applied to the push flange 319, the frangible seal 

10 328 will tear and the plunger 310 will advance distally to a third position by a distance 

approximately equal to the trigger gap distance 326, which is the position the primary 

pusher end 322 travels relative to the secondary pusher end 324 to collapse, merge, or 

touch one another (FIG. lb). By a corresponding motion, the tip 332 of the extension pin 

316 travels an equal distance relative to the distal end 334 of the syringe tip 314. The 

15 plunger travels from between the first position to the second position and from the second 

position to the third position provides the user of the syringe with (1) an indication when 

medication is completely or substantially discharged from the variable medication 

chamber; and (2) a recognizable trigger point for when the needle shield is to be activated 

by providing a distinct feel when the tear-away force Ft is applied to move the primary 

20 pusher end 322 towards the secondary pusher end 324.  

FIG. lc shows the syringe 306 discussed with reference to FIG. la in use with an 

exemplary needle hub assembly 336. More specifically, FIG. Ic shows the syringe 306 

with a distal force Fd applied to the plunger 310 to empty the medication from the
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variable medication chamber and the plunger tip 318 rested against the closed outlet end 

311 of the barrel 308. For reference purposes, this plunger tip 318 position will be 

referred to as a pre-launch position.  

In the needle hub assembly 336 shown, the pressure trigger 338 comprises a 

5 pusher end 340 for pushing against the tapered ramps 1 10 located on the pressure fitting 

342, as previously discussed. The pressure trigger 338 also comprises a port 339 for fluid 

communication between the syringe and the needle 12. Furthermore, the pressure trigger 

338 preferably has a slight interference fit with the internal bore 242 of the needle hub 

344 and an interference fit between the syringe tip engagement chamber 42 and the male 

10 luer syringe tip 314 (FIG. Ic) for minimizing or eliminating unwanted leakage. However, 

the pressure trigger 338 does not have a proximally extending plunger engagement arm.  

Thus the extension pin 316 does not engage with any part of the pressure trigger 338 but 

only pushes against the pressure trigger. However, whether the extension pin 316 

engages any part of a pressure trigger depends on the particular needle hub assembly used 

15 for injecting a patient. It is therefore understood that changes in the way the extension pin 

316 touches or engages with the pressure trigger 338 can vary depending on the 

particular needle hub assembly used with the syringe 306. All such variations are 

contemplated to fall within the scope of the present invention.  

To activate the needle shield 20 and shield the needle tip 22 from possible 

20 accidental contact therewith after the plunger 310 reaches the pre-launch position, a tear

away force Ft is applied to the plunger. This causes the frangible seal 328 to tear from the 

extension pin 316 and the primary pusher end 322 to close in on or collapsed upon the
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secondary pusher end 324. For reference purposes, this position will be referred to as a 

syringe launched position.  

Concurrently with the tearing of the frangible seal 328, the extension pin 316 

moves forward an equal distance as the distance traveled by the primary pusher end 322, 

5 i.e., the trigger gap 326 distance. This travel moves the extension pin tip 332 distally 

forward to push the pressure trigger 338 also distally forward. As previously discussed, 

when this occurs, the pusher end 340 imparts a pair of component forces against the 

tapered ramps, 110 on the pressure fitting 342 and spread the pair of elongated arms 

350a, 350b radially outward. When the radial arms spread sufficiently apart so that the 

10 male detents 102 clear the stop 81 on the inner needle assembly 52", the resilient member 

is released and expands distally forward, which then pushes the pressure fitting 342 and 

the needle shield 20 distally forward to shield the needle tip, as previously discussed.  

In the present embodiment, the pressure fitting 342 preferably comprises a pair of 

distally extending gripping fingers 346a, 346b distal of the fitting end cap 348 for 

15 engaging a portion of the needle shield 20. In the launched position (FIG. ld), the 

engagement between the pressure fitting 342 and the needle shield 20, via the gripping 

fingers, minimizes the likelihood that the two, either accidentally or intentionally, 

separates from one another. With separation, the pressure fitting 342 can ram against the 

needle shield 20 after the needle shield is in the shielded position and the opening on the 

20 end wall 28 is in contact with the needle stop 24. For example, the user can grasp the 

pressure fitting 342, moves the pressure fitting proximally to compress the resilient 

member 21, then releases the pressure fitting so that it launches proximally against the 

needle shield 20 to ram the needle shield. If this ramming by the pressure fitting 342
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against the needle shield 20 is repeated, the opening on the needle shield may eventually 

widen by the needle stop 24, which acts as a wedge, to a point where the spring clip 20 

will not stop and will spring over the needle tip 22.  

FIG. 2 shows the syringe 306 with a modified plunger tip 352. The modified 

5 plunger tip 352 comprises an open end 354, a closed end 356 having an opening for 

receiving the syringe extension pin 316, and an exterior plunger tip surface 358. The 

exterior surface 358 further comprises a proximal raised portion 360 and a distal raised 

portion 362, each raised portion being configured to contact with the interior surface of 

the syringe barrel 308 to function as sealing means. The proximal and distal raised 

10 portions 360, 362 defining a channel 364 thereinbetween. At the open end 354 and the 

closed end 356, the plunger tip 352 also comprises expansion grooves 366 for allowing 

the plunger tip to expand into the grooves when a tear-away force F, is applied to move 

the plunger 372 from a pre-launch position to a launched position, as further discussed 

below. The plunger tip 352 further includes an interior cavity 368 and a ring 370 

15 protruding from the interior cavity.  

The plunger 372 comprises a shaft or rod 374, which has a proximal end 373 

having a push flange 319 and a distal end 376. The distal end 376 has a groove 378 for 

engaging with the ring 370 on the plunger tip 352. During engagement, the distal end 376 

of the plunger 372 is spaced apart from the closed end of the plunger tip 352 by a trigger 

20 gap 377 plus an incremental distance provided by the curvature of the closed end. A 

similar gap 377 is present at the proximal end of the syringe 306, between the push flange 

319 and the gripping flange 375. The engagement between the ring 370 and the groove 

378 allows the plunger 372 to move the plunger tip 352 distally from a first position to a
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second position whenever a distal force Fd is applied to the plunger (the first position 

being a position that corresponds to a syringe filled position, i.e., a position in which the 

syringe contains fluids or medicine, and the second position being a position in which the 

plunger is moved to discharge the medication). The distal force Fd will move the plunger 

5 tip 352 distally until the plunger tip reaches the top-dead position or pre-launch position 

(FIG. 2). To close or take up the trigger gap 377, a tear away force F, is applied to the 

plunger 372 to tear away or separate the engagement between the ring 370 and the groove 

378. When this occurs, the plunger 372 will move distally relative to the plunger tip 352 

or from the second position to a third position. As the plunger 372 moves distally to the 

10 third position, the plunger tip deforms due to the ring 370 riding over the surface of the 

plunger 372. As readily apparent, the channel 364 and the expansion grooves 366 on the 

plunger tip 352 provide space for the plunger tip to radially expand as the advancing 

plunger 372 distorts the plunger tip.  

When the plunger 372 moves the trigger gap 377 distance, the tip of the extension 

15 pin 316 moves a corresponding distance relative to the syringe tip 314. This tip travel 

may be incorporated to push, for example, a pressure trigger on a needle hub assembly, to 

launch a spring clip to block a needle tip, as previously discussed. Similarly, the push 

flange 3 19 moves the trigger gap 377 distance relative to the gripping flange 375 located 

on the barrel whenever the plunger 372 moves the trigger gap distance.  

20 FIG. 3 depicts a syringe 379 having a plunger 380 with a collapsible plunger tip 

382 and a conventional barrel 308. The plunger 380 in the present embodiment comprises 

a rod or shaft 384, a push flange 319 integrally molded to the rod, and a vent hole 387 

disposed on the pusher plate 386 for venting trapped air in between the pusher plate and
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the plunger tip 382. At the distal end of the shaft 384 is an extension pin 316, which 

extends distally of the pusher plate 386. As shown, the extension pin 316 terminates 

inside the syringe tip 314, short of the distal end 334 of the syringe tip by a distance that 

is approximately equal to a trigger gap distance, as further discussed below. This 

5 embodiment is therefore configured to be used with a needle hub assembly that employs 

a pressure trigger with a syringe tip engagement pin. The syringe tip engagement pin 

would extend into the syringe tip 314 to contact with the extension pin 316.  

The plunger tip 382 comprises an open end 388, a closed end 390 having an bore 

391 for receiving the extension pin 316, and an annular space 392 defined 

10 thereinbetween. The plunger tip 382 also includes an engagement groove 394 located 

near the open end 388 for engaging the pusher plate 386. The plunger tip 382 also has a 

compression groove 396 located externally of the annular space 392 in between the open 

end 388 and the closed end 390, or between the proximal end and the distal end, to permit 

the plunger tip to compress upon itself when a tear-away force F, is applied, as further 

15 discussed below.  

Assume for purposes of the following disclosure that a needle hub assembly 

having pressure trigger with a syringe tip engagement pin is connected to the syringe 379.  

The syringe 379 shown in FIG. 3 is in a pre-launch position, which is a position in which 

a distal force Fd has been applied to move the plunger 380 distally forward from a first 

20 position to a second position to dispense medication. This position also coincides with 

the position in which the plunger tip 382 comes to rest against the closed end 311 of the 

barrel 308.
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To launch the needle shield from the pre-launch position, the plunger 380, and 

hence the extension pin 316, must move the pressure trigger distally to release the 

resilient member. Applying a tear away force Ft to the push flange 319 located on the 

proximal end of the plunger 380 will perform this task. The tear away force F applied to 

5 the plunger causes the pusher plate 386 to compress the proximal portion against the 

distal portion of the plunger tip 382. When so compressed, the compression groove 396 

collapses to provide the necessary space for the pusher plate 386 to advance distally 

forward. The distance the plunger 380 moves when the plunger tip 382 compresses onto 

itself is approximately the width of the compression groove 396 taken at its widest 

10 measurement. This gap is also previously referred to as a trigger gap.  

When the plunger 380 moves the distance of the trigger gap upon application of 

the tear-away force F1, the extension pin 316 moves a corresponding distance 396 thereto.  

As previously discussed, the extension pin 316 then moves the pressure trigger to launch 

the spring clip to block the needle tip from accidental contact therewith. Similarly, the 

15 push flange 319 moves the trigger gap distance 396 relative to the gripping flange 375 

located on the barrel 308 whenever the plunger 380 moves the trigger gap distance.  

FIG. 4a shows an alternative syringe 400, which also incorporates a trigger gap 

for triggering a pressure trigger on a needle hub assembly, which is similar to the syringe 

described with reference to FIG. 2. The alternative syringe 400 comprises a plunger tip 

20 402 having an open end 354, a closed end 356 having an opening for receiving a syringe 

extension pin 316, and an exterior plunger tip surface 358. The exterior surface 358 

further comprises a proximal raised portion 360 and a distal raised portion 362, each 

raised portion being configured to contact with the interior surface of the syringe barrel
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308 to function as sealing means. The proximal and distal raised portions 360, 362 

defining a channel 364 thereinbetween. At the open end 354 and at the closed end 356, 

the plunger tip 402 also comprises expansion grooves 366 for allowing the plunger tip 

402 to expand into the grooves when a tear-away force Ft is applied to move the plunger 

5 408 from a pre-launch position to a launched position, or a second position to a third 

position, as further discussed below.  

The plunger tip 402 further includes an interior cavity 368 and a ring 406 

protruding from the interior cavity. Unlike the ring 370 in FIG. 2, the ring 406 disclosed 

in the present embodiment comprises a tapered surface 408 that tapers in the direction of 

10 the open end 354. At the junction between the tapered surface 408 and the expansion 

groove 366, the plunger tip 402 includes two proximally extending bendable legs 404.  

Assuming that the plunger 408 and the plunger tip 402 are positioned proximally within 

the barrel 308 and the barrel contains fluids in the variable medicine chamber (i.e., the 

first position), the bendable legs 404 are configured to be pushed by the plunger 408 as 

15 the plunger moves distally to inject fluids from the syringe (FIG. 4a). In other words, the 

bendable legs 404 are configured to withstand a distally directed force Fd to move the 

plunger 408 and the plunger tip 402 from the first position to the second position to inject 

fluids without bending.  

The plunger 408 in the present embodiment comprises a shaft or a rod 374, which 

20 has a proximal end 373 and a distal end 376. The distal end 376 has a groove 410 for 

engaging with the ring 406 on the plunger tip 402. To corresponding to the profile of the 

ring 406, the groove 410 has a flat side 412 and a tapered side 414, which preferably has 

a smaller slope relative to the tapered surface 408 on the plunger tip 402. Thus, the
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tapered side 414 on the shaft 374 and the tapered surface 408 on the plunger tip 402 

preferably do not contact when the syringe 400 is in either the first position or the second 

position (FIG. 4a).  

The plunger rod or shaft 374 includes an integrally molded first push flange 416 

5 that is positioned just proximally of the tapered side 414 of the groove 410. The first push 

flange 416 is reinforced by a plurality of ribs 418 and an optional second push flange 

420. As readily apparent, when the shaft 374 is moved distally with a distally directed 

force Fd, a corresponding force is applied on the plunger tip 402 via the first push flange 

416 applying the same distally directed force Fd on the bendable legs 404.  

10 Referring again to FIG. 4a, the syringe 400 is shown in the second position or 

empty position, which is the position in which the plunger tip 402 contacts the end wall 

422 of the syringe. In this position, the distal tip 422 of the extension pin 3 16 is spaced 

apart from the tip 424 of the syringe tip 314 by a trigger gap distance 426. In this second 

position, the first push flange 416 is spaced apart from the end surface 428 of the 

15 proximal raised portion 360 of the plunger tip 402 by approximately the same trigger gap 

distance 426 plus the width of the bendable leg 408 (FIG. lb). Also in this second 

position, the distal end 376 of the shaft 374 is spaced part from the curvature 381 of the 

plunger tip 402 by the trigger gap distance 426 plus an incremental distance formed by 

the curvature. Similarly, the push flange 319 on the plunger 408 is spaced apart from the 

20 gripping flange 375 by the trigger gap 426 distance plus a small nominal distance, which 

is at least equal to the width of the bendable legs 404.  

To close or take up the trigger gap 426, a tear away force Ft is applied to the 

plunger 408 to move the plunger from a second position to a third position (FIG. 4b). As
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previously discussed, the tear away force F, is greater than the distally directed force Fd.  

When this occurs, the first push flange 416 applies the same tear away force Ft on the 

bendable legs 404 located on the plunger tip 402, which causes the bendable legs to flex 

or give under the applied force. The plunger 408 then moves distally relative to the 

5 plunger tip 402 until the first push flange 416 bottoms out on the bendable legs 404 (FIG.  

4b). At this point, the distal tip 422 of the extension pin 316 will have moved the trigger 

gap distance 426 relative to the tip 424 of the syringe tip 314.  

As shown in FIG. 4b, when the plunger 408 moves to the third position, the ring 

406 on the plunger tip 402 rides up on the tapered side 414 of the groove 410 and are 

10 radially expanded by the plunger. This in turn causes the syringe tip 402 to radially 

expand in the same general region, as indicated by a portion of the exterior surface 358 

radially expanding and contacting the inside diameter of the barrel 308.  

As previously discussed with reference to FIGs. 2 and 3, when the plunger 408 

moves the trigger gap distance 426, the tip 422 of the extension pin 316 moves a 

15 corresponding distance relative to the syringe tip 3 14. This tip travel may be incorporated 

to push, for example, a pressure trigger on a needle hub assembly to launch a spring clip 

to block a needle tip.  

Regarding the syringes 306, 379, 400 shown in FIGs. 2, 3, and 4a-4b, the 

preferred usage is to aspirate a compressible fluid such as air into the syringe; attach a 

20 needle to the syringe; puncture a sealed vial; inject air into the sealed vial; aspirate an 

incompressible fluid such as liquid medication from the vial into the syringe; remove the 

needle from the vial; stick the patient; and then inject the full contents in the syringe into 

the patient. The syringes 306, 379, 400 allow this preferred usage without prematurely
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activating the resilient member before the patient is stuck. The resilient member is 

activated at the end of the injection stroke into the patient so that as the needle is removed 

from the patient, the resilient member continues to launch the pressure fitting and the 

spring clip until the needle tip exits the patient and simultaneously is blocked by the 

5 spring clip to prevent inadvertent needlestick injuries.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A syringe for injecting fluids and having two distinct advancing mechanisms 

comprising: 

a barrel having a proximal end and a distal end, a syringe tip located on the distal 

5 end, and an enclosed end having a bore for passing fluids; 

a plunger having a proximal end and a distal end, an extension pin extending from 

the distal end, and a plunger tip disposed on the distal end and having the extension pin 

passing therethrough; 

wherein the two distinct advancing mechanisms are provided by two distinct 

10 distally directed forces applicable to the plunger, which is configured to move from a first 

position to a second position in which the plunger tip contacts the enclosed end of the 

barrel by application of a first distally directed force; and 

wherein the plunger is configured to move to a third position relative to the 

plunger tip by application of a second distally directed force which is greater than the 

15 first distally directed force, so that the extension pin activates a pressure trigger which is 

configured to interact with a needle tip blocking means in a needle assembly connected 

with the syringe.  

2. The syringe according to claim 1, wherein the plunger tip comprises an interior 

cavity, a closed end having a bore for the extension pin to pass therethrough, and a ring 

20 formed upon the interior cavity, the ring being spaced apart from the closed end by at 

least a trigger gap distance; and wherein the plunger comprises a groove for engaging 

with the ring.
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3. The syringe according to claim 1, wherein the plunger tip further comprises a 

proximal end face, a proximally extending bendable leg which extends from the proximal 

end face and wherein the plunger is configured to push the proximally extending 

bendable leg.  

5 4. The syringe according to claim 1, wherein the plunger tip comprises a proximal 

end, a distal end, and an annular space, the annular space is tapered from the proximal end 

towards the distal end, and the distal end comprises a bore for allowing the extension pin to 

pass therethrough; the annular space further comprises a groove for receiving a portion of 

the plunger.  

10 5. The syringe according to one of the preceding claims, further comprising a needle 

assembly having a syringe tip engagement chamber in a needle hub, wherein the plunger 

shifts the extension pin into the syringe tip engagement chamber for activating the needle 

tip blocking means of the needle assembly.  

6. Syringe according to claim 2, wherein the plunger comprises a flange distal of said 

15 ring and spaced apart from said closed end of the plunger tip by at least the trigger gap 

distance.  

7. Syringe according to claim 4, wherein the plunger tip further comprises a 

compression groove, and wherein the compression groove is configured to collapse when 

the plunger moves to the third position.  

20 8. Syringe according to claim 1, wherein the plunger has a flange abutting the 

proximal end of the plunger tip, and wherein the flange is attached to the plunger by means 

of a frangible connection such that the frangible connection is to break and allow said 

extension pin to move distally.
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9. Syringe according to claim 1, wherein the pressure trigger interacts with tapered 

ramps located on a pressure fitting of the needle tip blocking means.  

10. Syringe according to claim 9, wherein the pressure trigger has a port for fluid 

communication between the syringe and the needle.
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