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PEN NEEDLE TIP

Cross-Reference to Related Application

This application claims priority to U.S. Application Serial No. 11/616,195, filed

December 26, 2006, the contents of which are incorporated herein by reference in their

entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates generally to pen needles, e.g., pre-loaded syringes,

such are utilized for injection of medicament into the body tissues of human and animal

patients. More specifically, this invention relates to a pen needle having a removable tip

which can be prevented from reuse and/or which utilizes one or more mechanisms for

preventing the possibility of inadvertent needle pricks.

[0002] This invention also relates to pen needle tips for pen needles wherein the

pen needle tip is configured to prevent it from being re-used.

[0003] This invention also relates to tips for devices such as, e.g., pre-loaded

syringes, which can be used only once, i.e., single-use tips, and/or to tips which include

one or more mechanisms for preventing the user from being pricked when handling the

tip.

2 . Discussion of Background Information

[0004] U.S. Pat. No. 4,973,318, the disclosure of which is hereby expressly

incorporated by reference in its entirety, discloses a disposable syringe includes first

and second housing elements which are coupled together for rotation without axial

movement therebetween. The first housing element receives a cartridge of a solution to

be injected, and mounts a liquid outlet needle at its front end. A piston rod is disposed in

the second housing element to move axially therein, and this piston rod includes a rod

element and a nut element. The rod element is coupled to the first housing element to

move axially therein without relative rotation therewith, and the nut element is threaded

to the rod element for telescoping movement therewith and is configured to move axially

in the second housing element without relative rotation therein. A pressure receiving

element is mounted on the nut element. The housing, rod, nut and pressure receiving

elements cooperate such that relative rotation between the housing elements in a

selected direction causes relative rotation between the nut and rod elements and

thereby increases the effective length of the piston rod and causes the pressure



receiving element to extend from the second housing element. A protective cap is

removably mounted over the first housing element and is configured to abut second

housing element while mounted in place on the first housing element. This protective

cap is engaged with the first housing element such that rotation of the cap with respect

to the second housing element causes rotation of the first housing element with respect

to the second housing element.

[0005] This type of syringe is shown in Figs. 1-7 wherein the pre-loaded syringe 1

has a proximal threaded end 2 which is configured to accept a needle tip assembly

consisting of a needle tip 5 , a needle tip cover 3 , and a needle cover 4 . As is evident

from Figs. 2 and 3 , a user installs the needle tip assembly 3/4/5, after removing the

assembly from its individual package, onto the threaded proximal end 2 by simply

sliding it onto the end 2 axially. Because internal threads of the needle tip 5 are

mounted to radially deflectable members, installation over threads of the end 2 occurs

with a ratchet effect. This installation is made safe by the covers 4 and 5 which ensure

that the user will not be pricked by the needle N. Once installed, the user can remove

the needle tip cover 3 by simply sliding it off axially as is shown in Fig. 4. Next, as

shown in Fig. 5 , the user can remove the needle cover 4 to expose the needle N. The

pen needle device then assumes the position shown in Fig. 6 and is made ready for use

in providing an injection to the user. After injection, the user will typically remove the

needle tip 5 and discard the same. To accomplish the removal, the user will typically

reinstall the needle tip cover 3 and rotate it to cause the needle tip to unthread from the

threaded end 2 (some users may even install the needle cover 4 prior to installing the

cover 3). Once removed, however, it is still possible to reinstall the used needle tip 5 by

simply repeating the steps noted above. Fig. 7 illustrates that the needle tip 5 can even

be installed without the needle covers 3 and 4 . Unless the user discards the needle tip

5 , it is possible that she or other users will not remember or know that it has already

been used. That is, there is nothing to prevent reuse of the needle tip 5 should

someone attempt to reinstall the needle tip onto the end 2 . Furthermore, if the user is

unable to locate the covers 3 and 4 (i.e., if they have become lost), she must then

attempt to grip the needle tip 5 in order to unthread it from the end 2 . As is apparent,

this action can be risky because the user can possibly inadvertently be pricked by the

needle N either in attempting to properly grip the needle tip 5 , in the action of rotating it

to the point it is removed, or even in the handling of the needle tip 5 after it has been

removed and prior to being properly discarded. Still further, if the needle tip 5 is not



properly discarded (such as being correctly placed in a sharps container), others may

come in contact with the needle tip 5 and possibly become injured thereby.

[0006] It is therefore desirable to provide a pen needle system which is safer to

use compared to the conventional devices discussed above and/or which does not have

one or more of the above-noted disadvantageous.

SUMMARY OF THE INVENTION

[0007] According to one non-limiting embodiment of the invention, there is

provided a pen needle having a removable tip which can be prevented from reuse

and/or which utilizes one or more mechanisms for preventing the possibility of

inadvertent needle pricks.

[0008] According to another non-limiting embodiment of the invention, there is

provided a pen needle tip for a pen needle wherein the pen needle tip is configured to

prevent it from being re-used.

[0009] According to another non-limiting embodiment of the invention, there is

provided a needle tip for a device such as, e.g., a pre-loaded syringe, which can be

used only once, i.e., single-use tips, and/or to tips which include one or more

mechanisms for preventing the user from being pricked when handling the tip.

[0010] According to another non-limiting embodiment of the invention, there is

provided a needle tip assembly comprising a needle tip, a needle tip cover structured

and arranged to facilitate installation of the needle tip onto at least one of a pen needle,

a pre-loaded syringe, and an injection device, and at least one of an arrangement for

preventing re-installation or re-use of the needle tip, a safety mechanism coupled to the

needle tip via a living hinge, and a safety cover non-removably coupled to the needle

tip.

[0011] The arrangement may comprise a ring which is moveble from a first

position to a second position. The arrangement may comprise a ring which is axially

moveble. The arrangement may comprise a locking member which is moveble from an

unlocked position to a locked position. The arrangement may comprise a movable

member mounted to a body of the needle tip, wherein the movable member is axially

moveble from a first position to a second position by the needle tip cover. The

arrangement may comprise a movable member mounted to a body of the needle tip,

wherein the movable member is axially moveble from a first position to a second

position, and wherein, when in the second position, the needle tip is prevented from

being re-installed. The arrangement may comprise an elastic member mounted to a

body of the needle tip, wherein the elastic member is moveble from a first position to a



second position, and wherein, when in the second position, the needle tip is prevented

from being re-installed. The arrangement may comprise at least one inwardly projecting

member adapted to be deflected inwardly. The at least one inwardly projecting member

may be biased away from inward deflection. The arrangement may further comprise a

ring which is moveble from a first position to a second position causing inward deflection

of the at least one inwardly projecting member. The arrangement may further comprise

a ring which is axially moveble to a position causing inward deflection of the at least one

inwardly projecting member. The arrangement may further comprise a locking member

which is moveble from an unlocked position to a locked position causing inward

deflection of the at least one inwardly projecting member. The arrangement may further

comprise a movable member mounted to a body of the needle tip, wherein the movable

member is axially moveble from a first position to a second position by the needle tip

cover, whereby the second position causes inward deflection of the at least one

inwardly projecting member. The arrangement may further comprise a movable

member mounted to a body of the needle tip, wherein the movable member is axially

moveble from a first position to a second position, and wherein, when in the second

position, the needle tip is prevented from being re-installed by inward deflection of the at

least one inwardly projecting member. The arrangement may further comprise an

elastic member mounted to a body of the needle tip, wherein the elastic member is

moveble from a first position to a second position, and wherein, when in the second

position, the needle tip is prevented from being re-installed by inward deflection of the at

least one inwardly projecting member. The safety mechanism may comprise a proximal

needle cover. The safety mechanism may comprise a member which covers a distal

end of the needle tip. The safety cover may comprise a proximal needle cover. The

safety cover may comprise a member which covers a distal end of the needle tip. The

needle tip cover may be structured and arranged to facilitate removal of the needle tip

from the at least one of the pen needle, the pre-loaded syringe, and the injection

device.

[0012] According to another non-limiting embodiment of the invention, there is

provided a needle tip assembly comprising a needle tip comprising a body and a needle

projecting from the body and a needle tip cover structured and arranged to facilitate

installation of the needle tip onto at least one of a pen needle, a pre-loaded syringe, and

an injection device, wherein the needle tip cover activates an arrangement for

preventing re-installation or re-use of the needle tip.



[0013] The assembly may further comprise at least one of a safety mechanism

coupled to the needle tip via a living hinge and a safety cover non-removably coupled to

the needle tip. The needle tip cover may be structured and arranged to facilitate

removal of the needle tip from the at least one of the pen needle, the pre-loaded

syringe, and the injection device,

[0014] According to another non-limiting embodiment of the invention, there is

provided a needle tip assembly comprising a needle tip comprising a body, a needle

projecting from the body, and at least one inwardly projecting member adapted to be

deflected inwardly and a needle tip cover structured and arranged to facilitate

installation of the needle tip onto at least one of a pen needle, a pre-loaded syringe, and

an injection device, wherein, when the at least one inwardly projecting member is

deflected inwardly, the needle tip is prevented from being re-installed.

[0015] The needle tip cover may activate an arrangement for preventing re-

installation or re-use of the needle tip. The assembly may further comprise at least one

of a safety mechanism coupled to the needle tip via a living hinge and a safety cover

non-removably coupled to the needle tip. The needle tip cover may be structured and

arranged to facilitate removal of the needle tip from the at least one of the pen needle,

the pre-loaded syringe, and the injection device. The assembly may further comprise

an arrangement that is moveble from a first position to a second position. The

arrangement may comprise a ring which is axially moveble. The arrangement may

comprise a locking member which is moveble from an unlocked position to a locked

position. The arrangement may comprise a movable member mounted to the body of

the needle tip, wherein the movable member is axially moveble from a first position to a

second position by the needle tip cover. The arrangement may comprise a movable

member mounted to the body of the needle tip, wherein the movable member is axially

moveble from a first position to a second position, and wherein, when in the second

position, the needle tip is prevented from being re-installed. The arrangement may

comprise an elastic member mounted to the body of the needle tip, wherein the elastic

member is moveble from a first position to a second position, and wherein, when in the

second position, the needle tip is prevented from being re-installed.

[0016] According to another non-limiting embodiment of the invention, there is

provided a method of using the needle tip assembly of the type described above,

wherein the method comprises installing the needle tip assembly onto a proximal end of

an injection device, activating the arrangement before using the injection device, and re¬

installing the needle tip cover and removing the needle tip using the needle tip cover.



[0017] According to another non-limiting embodiment of the invention, there is

provided a method of using the needle tip assembly of the type described above,

wherein the method comprises installing the needle tip assembly onto a proximal end of

an injection device, activating with the needle tip cover, an arrangement for preventing

re-installation or re-use of the needle tip, and re-installing the needle tip cover and

removing the needle tip using the needle tip cover.

[0018] According to another non-limiting embodiment of the invention, there is

provided a method of using the needle tip assembly of the type described above,

wherein the method comprises installing the needle tip assembly onto a proximal end of

an injection device and re-installing the needle tip cover and removing the needle tip

using the needle tip cover, wherein after removal, the at least one inwardly projecting

member is deflected inwardly so as to prevent re-installation of the needle tip.

[0019] Other exemplary embodiments and advantages of the present invention

may be ascertained by reviewing the present disclosure and the accompanying

drawing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present invention is further described in the detailed description which

follows, in reference to the noted plurality of drawings by way of non-limiting examples

of exemplary embodiments of the present invention, in which like reference numerals

represent similar parts throughout the several views of the drawings, and wherein:

Fig. 1 shows an enlarged partial side view of a proximal end of a prior art pen

needle or pre-loaded syringe/injection device. The proximal end is shown with the cap

removed and in a prior-use state, i.e., it is ready to receive thereon a needle tip;

Fig. 2 shows the proximal end of Fig. 1 along with a prior art needle tip assembly

in a position prior to installation onto the proximal end. The needle tip cap and the

needle cap are both shown in cross-section;

Fig. 3 shows the proximal end and prior art needle tip assembly of Fig. 2 after

installation of the needle tip assembly onto the proximal end;

Fig. 4 shows how the needle tip cap can be removed from the prior art needle tip

assembly of Fig. 3 ;

Fig. 5 shows how the needle cap can be removed from the prior art needle tip of

Fig. 4 ;

Fig. 6 shows the needle tip mounted onto the pen needle device in a position

ready for injection according to the prior art;



Fig. 7 shows the needle tip being removed from the pen needle device according

to the prior art. This would occur after use and can occur by unthreading the needle tip

from the threaded proximal end of the pen needle device. The arrow illustrates that it is

possible to re-install the needle tip onto the threaded proximal end of the pen needle

device;

Fig. 8 shows the proximal end of Fig. 1 along with a needle tip assembly

according to one embodiment of the invention. The needle tip assembly is shown in a

position prior to installation onto the proximal end. The needle tip is shown in partial

cross-section while the needle tip cap and the needle cap are shown in cross-section;

Fig. 9 shows the needle tip assembly of Fig. 8 after installation onto the proximal

end;

Fig. 10 shows the needle tip assembly of Fig. 9 after the needle tip cap is moved

axially to a position which causes a ring to move to a locked position;

Fig. 11 shows the needle tip assembly of Fig. 10 as the needle tip cap is

removed;

Fig. 12 shows the needle tip assembly of Fig. 11 as the needle cap is removed;

Fig. 13 shows the pen needle device with the installed needle tip of Fig. 12 in a

position that is ready for injection. In this position, the ring has been moved to the

locked position which has caused a plurality of inwardly deflecting members to engage

the threaded proximal end of the pen needle device;

Fig. 14 shows the needle tip and proximal end of Fig. 13 after or as the needle tip

is removed from the proximal end. As is evident from Fig. 14, because the ring has

been moved to the locked position and caused a plurality of inwardly deflecting

members to engage the threaded proximal end of the pen needle device, when the

needle tip is removed, these inwardly deflecting members move inwardly to the point

wherein they will interfere with and/or prevent re-installation of the needle tip;

Fig. 15 shows how the inwardly deflecting members interfere with and/or prevent

re-installation of the needle tip, i.e., the inwardly oriented projections do not threadably

engage with the threads of the proximal end and function to, in effect, reduce a diameter

of the distal opening of the needle tip to the point that it is smaller than the outer

diameter of the proximal end;

Fig. 16 shows a distal end view of the needle cap which can be used in the

needle tip assembly according to the invention;

Fig. 17 shows a side cross-section view of the needle cap of Fig. 16;



Fig. 18 shows a distal end view of the needle tip cap which can be used in the

needle tip assembly according to the invention;

Fig. 19 shows a side cross-section view of the needle tip cap of Fig. 18;

Fig. 20 shows the proximal end of Fig. 1 along with a needle tip assembly

according to another embodiment of the invention. The needle tip assembly is shown in

a position prior to installation onto the proximal end. The needle tip is shown in partial

cross-section while the needle tip cap and the needle cap are shown in cross-section;

Fig. 2 1 shows the needle tip assembly of Fig. 20 after installation onto the

proximal end;

Fig. 22 shows the needle tip assembly of Fig. 2 1 after the needle tip cap is

moved axially to a position which causes a ring to move to a locked position;

Fig. 23 shows the needle tip assembly of Fig. 22 as the needle tip cap is

removed;

Fig. 24 shows the needle tip assembly of Fig. 23 as the needle cap is removed;

Fig. 25 shows the pen needle device with the installed needle tip of Fig. 24 in a

position that is ready for injection. In this position, the ring has been moved to the

locked position which has caused a plurality of inwardly deflecting members to engage

the threaded proximal end of the pen needle device;

Fig. 26 shows the needle tip and proximal end of Fig. 25 as the needle tip is

removed from the proximal end. Unlike the previous embodiment which utilizes internal

threads arranged within the needle tip to threadably engage with the treads of the

proximal end of the pen needle device, this embodiment relies upon a threaded

engagement between the inwardly projecting members and the threaded proximal end

of the pen needle device for removal of the needle tip. As is evident from Fig. 26,

because the ring has been moved to the locked position and caused a plurality of

inwardly deflecting members to engage the threaded proximal end of the pen needle

device, when the needle tip is removed, these inwardly deflecting members move

inwardly to the point wherein they will interfere with and/or prevent re-installation of the

needle tip;

Fig. 27 shows the needle tip and proximal end of Fig. 26 after the needle tip is

removed from the proximal end;

Fig. 28 shows how the inwardly deflecting members interfere with and/or prevent

re-installation of the needle tip, i.e., the inwardly oriented projections have deflected

inwardly to the point that they can no longer threadably engage with the threads of the



proximal end and function to, in effect, reduce a diameter of the distal opening of the

needle tip to the point that it is smaller than the outer diameter of the proximal end;

Fig. 29 shows a distal end of another needle tip which can be used in the

embodiment of Figs. 20-28. The lock ring has been removed for purposes of clarity.

Unlike the embodiment of Figs. 20-28 which utilizes two oppositely arranged inwardly

deflecting members, this embodiment utilizes four equally spaced inwardly projecting

members. As is evident from Fig. 29, the inwardly oriented projections have deflected

inwardly to the point that they, in effect, reduce a diameter of the distal opening of the

needle tip so that it is smaller than the outer diameter of the proximal end;

Fig. 30 shows a side partial cross-section view of the needle tip of Fig. 29;

Fig. 3 1 shows a cross-section view of the ring which can be used in the

embodiments shown in Figs. 8-30;

Fig. 32 shows a distal end view of the ring of Fig. 3 1;

Fig. 33 shows a needle tip assembly according to still another embodiment of the

invention. The needle tip assembly is shown in a position prior to installation onto the

proximal end. The needle tip is shown in partial cross-section while the needle tip cap

and the needle cap are shown in cross-section. Unlike the previous embodiments

shown in Figs. 8-32, this embodiment utilizes a ring which does not lock when moved to

a position causing the inwardly projecting members to deflect inwardly. As such, the

needle tip does not include projections which would engage with a recess in the ring;

Fig. 34 shows a needle tip assembly according to still another embodiment of the

invention. The needle tip assembly is shown in a position prior to installation onto the

proximal end. The needle tip is shown in partial cross-section while the needle tip cap

and the needle cap are shown in cross-section. Unlike the previous embodiments

shown in Figs. 8-32, this embodiment utilizes a ring which does not lock when moved to

a position causing the inwardly projecting members to deflect inwardly;

Fig. 35 shows a needle tip assembly according to still another embodiment of the

invention. The needle tip assembly is shown in a position prior to installation onto the

proximal end. The needle tip is shown in partial cross-section while the needle tip cap

and the needle cap are shown in cross-section. Unlike the previous embodiments

shown in Figs. 8-32, this embodiment utilizes a ring which does not have a tapered

distal end and does not lock to the needle tip when moved to a position causing the

inwardly projecting members to deflect inwardly;

Fig. 36 shows a side view of a needle tip according to still another embodiment of

the invention. The needle tip is shown in a position prior to installation onto the proximal



end. Unlike the previous embodiments shown in Figs. 8-32, this embodiment utilizes an

elastic ring and a slotted distal end portion on the needle tip. That way, when the ring is

moved towards the distal end, the ring causes the slotted distal end to compress or

deflect inwardly;

Fig. 37 shows a distal end view of a needle tip shown in Fig. 36;

Fig. 38 shows a side view of a needle tip of Fig. 36 with the needle tip being in a

position after removal from the proximal end. The ring has been moved towards the

distal end causing the slotted distal end of the needle tip to compress or deflect inwardly

and thereby prevent its re-installation;

Fig. 39 shows a side view of a needle tip according to still another embodiment of

the invention. The needle tip is similar to that shown in the embodiment of Figs. 8-19

except that it utilizes mechanisms for transferring torque from the needle tip cap to the

needle tip. These mechanisms have the form of projections formed on the needle tip

which slidably engage with recesses formed within the needle tip cap;

Fig. 40 shows a side cross-section view of a needle tip cap which can be used

with the needle tip shown in Fig. 39. The needle tip cap is similar to that shown in the

embodiment of Figs. 8-19 except that it utilizes mechanisms for transferring torque from

the needle tip cap to the needle tip. These mechanisms have the form of recesses

formed within the needle tip cap which slidably receive therein the projections formed on

the needle tip;

Fig. 4 1 shows a needle tip assembly according to still another embodiment of the

invention. The needle tip assembly is shown in a position after being installed onto the

proximal end of the pen needle injection device. The needle tip is shown in partial

cross-section while the needle tip cap and the needle cap are shown in cross-section.

Unlike the previous embodiments shown in Figs. 8-40, this embodiment utilizes a

needle tip cap that is slid over the proximal end of the pen needle device and remains

on the device during injection. Furthermore, the ring includes a circumferential

projection which acts to retain the needle tip cap in the position shown in Fig. 41;

Fig. 42 shows the needle tip assembly of Fig. 4 1 after the needle tip cap is slid

back to activate or move the ring to the locking position and also expose the needle and

needle cap;

Fig. 43 shows the needle tip assembly of Fig. 42 after the needle cap is removed.

As is shown in Fig. 43, the needle is now exposed and the pen needle device can now

be used for injection;



Fig. 44 shows the needle tip assembly of Fig. 43 after the needle tip cap is

moved back to the original position shown in Fig. 41. As is shown in Fig. 44, the needle

is now covered or protected by the needle tip cap;

Fig. 45 shows a needle tip assembly according to still another embodiment of the

invention. The needle tip assembly is shown in a position after being installed onto the

proximal end of the pen needle injection device. The needle tip is shown in partial

cross-section while the needle tip cap and the needle cap are shown in cross-section.

This embodiment is similar to the embodiment shown in Figs. 41-44 except that it also

includes a spring which biases the needle tip cap towards the original position;

Fig. 46 shows the pen needle device with a installed needle tip according to

another non-limiting embodiment of the invention. This embodiment utilizes a ring

which frictionally engages with projections of the needle tip without locking with the

projections. In this position, the ring has been moved to the locked position which has

caused a plurality of inwardly deflecting members to engage the threaded proximal end

of the pen needle device;

Fig. 47 shows a distal end view of another embodiment of a needle tip cap which

can be used with one or more of the needle tip assembly embodiments. The needle tip

cap is of a two-piece construction which pieces are connected one side with a living

hinge and on the other side with a snap-together lock system;

Fig. 48 shows a side cross-section view of the needle tip cap shown in Fig. 47;

Fig. 49 shows another distal end view of the needle tip cap shown in Fig. 47

except that the two-piece construction is shown in the open position;

Fig. 50 shows the proximal end of Fig. 1 along with a needle tip assembly

according to another embodiment of the invention. The needle tip assembly is similar to

that shown in the prior art Figs. 1-7 except that the needle tip includes a rear cap

member which is mounted to the needle tip body via a living hinge. The needle tip cap

also includes a mechanism which allows the rear cap member to temporarily lock

thereto. The rear cap, needle tip cap and the needle cap are shown in cross-section;

Fig. 5 1 shows the needle tip assembly of Fig. 50 after the rear end cap is

unlocked from the needle tip cap and been deflected distally. In this position, the

needle tip cap can then be removed in the manner shown in Fig. 4;

Fig. 52 shows the needle tip used in the embodiment shown in Fig. 50 and

illustrates how the rear cap can be deflected via the living hinge to a position prior to

covering the distal end of the needle tip;



Fig. 53 shows the proximal end of Fig. 1 along with a needle tip assembly

according to another embodiment of the invention. The needle tip is similar to that

shown in the prior art Figs. 1-7 except that the needle tip includes a needle cap member

which is mounted to the needle tip body via a living hinge. The needle cap also

includes a mechanism which allows the needle cap member to temporarily lock to the

needle tip body. The needle cap is shown in cross-section;

Fig. 54 shows the needle tip assembly of Fig. 53 after the needle cap is unlocked

from the needle tip and been deflected distally. In this position, the needle tip can be

used to perform an injection;

Fig. 55 shows one non-limiting way in which a plurality of needle tip assemblies

of either the prior art variety or those of the invention described herein can be packaged

in a housing. The housing also functions as a tool for installing one needle tip assembly

at a time onto the end of a pen needle;

Fig. 56 shows the housing after one of the needle tip assemblies has been

installed onto the end of a pen needle; and

Fig. 57 shows the housing after the user advances a push-button to move the

needle tip assemblies to a position that readies it for installing another of the needle tip

assemblies onto the end of a pen needle.

DETAILED DESCRIPTION OF THE INVENTION

[0021] Referring now to the drawings and first to Figs. 8-19 which shows a first

embodiment of a needle tip assembly. The needle tip assembly includes a needle tip

cap 30 having various generally cylindrical portions with different diameters, a needle

cap 40, and a needle tip 50. The proximal end 30a of the needle tip cap 30 is closed

while the distal end includes a circumferential flange 30b. The proximal end 40a of the

needle cap 40 is closed while the distal end includes a circumferential flange 40b. The

proximal end of the needle tip 50 includes a needle N while the distal end includes an

opening which is sized to allow the needle tip 50 to be mounted to the threaded

proximal end 2 of the pen needle device 1 . In order to ensure that the needle tip 50 is

prevented from being re-installed onto the proximal end 2 , the needle tip 50 utilizes a

ring 60 which can move axially from an initial position (see Fig. 9) to a second position

(see Fig. 10) which causes one or more inwardly deflecting members 50a and 50b to

deflect inwards by an amount which is sufficient to prevent the needle tip 50 (after being

removed) from being re-installed onto the proximal end 2 . As can be seen in Fig. 8,

prior the needle tip assembly being installed onto the threaded proximal end 2 , the one

or more inwardly deflecting members 50a and 50b are bent outwardly or deflected



outwardly by an amount which is sufficient to allow the needle tip 50 to be installed onto

the proximal end 2 in the conventional manner, i.e., by axially sliding it on or by

threading it on.

[0022] As can be seen in Fig. 9 , the needle tip assembly can be installed onto the

threaded proximal end 2 without activating the re-use prevention mechanism, i.e.,

without causing the ring 60 to move axially to the locked position. Accordingly, in the

position shown in Fig. 9 , the one or more inwardly deflecting members 50a and 50b are

still bent outwardly or deflected outwardly by an amount which is sufficient to allow the

needle tip 50 to be installed onto the proximal end 2 in the conventional manner.

Furthermore, while the ring 60 is in the position shown in Fig. 9 , the needle tip assembly

can be removed in the conventional way by, e.g., unthreading it off of the threaded end

2 .

[0023] As can be seen in Fig. 10, after the needle tip assembly is installed onto

the threaded proximal end 2 (as shown in Fig. 9), the needle tip cap 30 can be further

moved axially in the distal direction (as indicated by the arrow in Fig. 10) to the point

that it activates the re-use prevention system or mechanism, i.e., it causes the ring 60 to

move axially in the distal direction until it assumes the locked position. The locked

position is characterized by engagement between the projections of the one or more

inwardly deflecting members 50a and 50b and the inner circumferential recess of the

ring 60. Accordingly, in the position shown in Fig. 10, the one or more inwardly

deflecting members 50a and 50b have been deflected inwardly so that they are now

biased against the proximal end 2 and frictionally engage the threads thereof when the

needle tip 50 is unthreaded. Furthermore, while the ring 60 is in the position shown in

Fig. 10, the needle tip assembly can be removed, e.g., in the conventional way by

unthreading it off of the threaded end 2 , but, unlike the prior art, cannot thereafter be

reinstalled.

[0024] As can be seen in Fig. 11, once the needle tip assembly is installed (Fig.

9) and the re-use prevention system activated (Fig. 10), the needle tip cap 30 can be

removed by sliding it off axially. Then, as shown in Fig. 12, the needle cap 40 can be

removed. Fig. 13 shows the pen needle device with the installed needle tip 50 in a

position that is ready for injection. Again, in this position, the ring 60 has been moved to

the locked position which has caused a plurality of inwardly deflecting members 50a

and 50b to frictionally engage the threaded proximal end 2 of the pen needle device 1.

[0025] As can be seen in Fig. 14, once the pen needle device with the installed

needle tip assembly has been used to perform an injection, the needle tip 50 can be



removed in the following ways: one could simply grip the needle tip 50 in the area of the

ring 60 and unthread it from the threaded proximal end 2 . This is risky, of course,

because the user can be inadvertently be pricked by the exposed needle N; one could

re-install the needle cap 40 and then grip the needle tip 50 in the area of the ring 60 and

unthread it from the threaded proximal end 2 ; one could re-install both the needle cap

40 and the needle tip cap 30, and then grip the needle tip cap 30 in the area just in front

of the flange 30b and thereafter unthread the entire needle tip assembly thereby

causing the needle tip 50 to become unthreaded from the threaded proximal end 2; and

one could re-install only the needle tip cap 30, and then grip the needle tip cap 30 in the

area just in front of the flange 30b and thereafter unthread the needle tip assembly

(without the cap 40) thereby causing the needle tip 50 to become unthreaded from the

threaded proximal end 2 . All of these ways are contemplated by the invention, but the

first way is the least desirable.

[0026] As is evident from Fig. 14, once the needle tip 50 is removed from the

threaded proximal end 2 (and because the ring 60 has been moved to the locked

position), the plurality of inwardly deflecting members 50a and 50b are caused to move

inwardly to the point that they will not permit (i.e., they will interfere with) re-installation

of the needle tip 50 back onto the threaded proximal end 2 of the pen needle device 1.

This is evident from Fig. 15 which shows how the plurality of inwardly deflecting

members 50a and 50b have been moved inwardly to the point that they will not permit

(i.e., they will interfere with) re-installation of the needle tip 50 back onto the threaded

proximal end 2 of the pen needle device 1 owing to the fact that they effectively reduce

the diameter of the distal opening of the needle tip 50.

[0027] As is evident from Figs. 16 and 17, the needle cap 40 has a closed

proximal end 40a, an open distal end having a circumferential flange 40b, a distal

opening 40c sized to frictionally engage with a hub portion of the needle tip 50, and a

tapered portion 40d which is sized to safely receive therein the needle N. Of course,

the needle cap 40 can have any desired configuration provided that it functions for its

intended purpose, and can even be dispensed with without leaving the scope of the

invention.

[0028] As is evident from Figs. 18 and 19, the needle tip cap 30 has a closed

proximal end 30a, an open distal end having a circumferential flange 30b, a distal

opening 30c sized to receive therein the ring 60, a shoulder 30c which engages with a

distal end of the ring 60 so as to cause the ring 60 to move to the locked position, a

generally circumferential surface 3Oe which is sized to frictionally engage with an outer



surface of the needle tip 50 so as to cause it to rotate relative to the proximal end 2 , and

a tapered and/or stepped portion 3Of which is sized to safely receive therein the needle

N and the needle cap 40. Of course, the needle tip cap 30 can have any desired

configuration provided that it functions for its intended purpose, and can even be

dispensed with without leaving the scope of the invention. In the later case, only the

needle cap 40 (or even one of the type shown in Figs. 53 and 54) would need to be

utilized (for safety reasons) and the user could activate the re-use prevention system by

gripping the ring 60 and sliding it distally until it assumes the locked position.

[0029] Figs. 20-28 shows a second embodiment of a needle tip assembly. The

needle tip assembly includes a needle tip cap 30 having various generally cylindrical

portions with different diameters, a needle cap 40, and a needle tip 50'. As the needle

tip cap 30, the needle cap 40, and the ring 60 of the instant embodiment are essentially

identical to those used in the previous embodiment, they have been accorded the same

reference numerals. The proximal end 30a of the needle tip cap 30 is closed while the

distal end includes a circumferential flange 30b. Similarly, the proximal end 40a of the

needle cap 40 is closed while the distal end includes a circumferential flange 40b. The

proximal end of the needle tip 50' includes a needle N while the distal end includes an

opening which is sized to allow the needle tip 50' to be mounted to the threaded

proximal end 2 of the pen needle device 1 . In order to ensure that the needle tip 50' is

prevented from being re-installed onto the proximal end 2 , the needle tip 50' utilizes a

ring 60 which can move axially from an initial position (see Fig. 21) to a second position

(see Fig. 22) which causes one or more inwardly deflecting members 50'a and 50'b to

deflect inwards by an amount which is sufficient to prevent the needle tip 50' (after

being removed) from being re-installed onto the proximal end 2 . As can be seen in Fig.

20, prior the needle tip assembly being installed onto the threaded proximal end 2 , the

one or more inwardly deflecting members 50'a and 50'b are bent outwardly or deflected

outwardly by an amount which is sufficient to allow the needle tip 50' to be installed onto

the proximal end 2 in the conventional manner, i.e., by axially sliding it on or by

threading it on.

[0030] As can be seen in Fig. 21, the needle tip assembly can be installed onto

the threaded proximal end 2 without activating the re-use prevention system or

mechanism, i.e., without causing the ring 60 to move axially to the locked position.

Accordingly, in the position shown in Fig. 21, the one or more inwardly deflecting

members 50'a and 50'b are still bent outwardly or deflected outwardly by an amount

which is sufficient to allow the needle tip 50' to be installed onto the proximal end 2 .



Furthermore, while the ring 60 is in the position shown in Fig. 21, the needle tip

assembly can be removed in the conventional way, e.g., by unthreading it off of the

threaded end 2 .

[0031] As can be seen in Fig. 22, after the needle tip assembly is installed onto

the threaded proximal end 2 (as shown in Fig. 21), the needle tip cap 30 can be further

moved axially in the distal direction (as indicated by the arrow in Fig. 22) to the point

that it activates the re-use prevention system or mechanism, i.e., it causes the ring 60 to

move axially in the distal direction until it assumes the locked position. The locked

position is characterized by engagement between the projections of the one or more

inwardly deflecting members 50' and 50' and the inner circumferential recess of the ring

60. Accordingly, in the position shown in Fig. 22, the one or more inwardly deflecting

members 50'a and 50'b have been deflected inwardly so that they are now biased

against the proximal end 2 and frictionally engage the threads thereof when the needle

tip 50' is unthreaded. Furthermore, while the ring 60 is in the position shown in Fig. 22,

the needle tip assembly can be removed, e.g., in the conventional way by unthreading it

off of the threaded end 2 , but, unlike the prior art, cannot thereafter be reinstalled.

[0032] As can be seen in Fig. 23, once the needle tip assembly is installed (Fig.

21) and the re-use prevention system activated (Fig. 22), the needle tip cap 30 can be

removed by sliding it off axially. Then, as shown in Fig. 24, the needle cap 40 can also

be removed axially. Fig. 25 shows the pen needle device with the installed needle tip

50' in a position that is ready for injection. Again, in this position, the ring 60 has been

moved to the locked position which has caused a plurality of inwardly deflecting

members 50'a and 50'b to frictionally engage the threaded proximal end 2 of the pen

needle device 1.

[0033] As can be seen in Figs. 26 and 27, once the pen needle device with the

installed needle tip assembly has been used to perform an injection, the needle tip 50'

can be removed in the following ways: one could simply grip the needle tip 50' in the

area of the ring 60 and unthread it from the threaded proximal end 2 . This is risky, of

course, because the user can be inadvertently be pricked by the exposed needle N; one

could re-install the needle cap 40 and then grip the needle tip 50' in the area of the ring

60 and unthread it from the threaded proximal end 2 ; one could re-install both the

needle cap 40 and the needle tip cap 30, and then grip the needle tip cap 30 in the area

just in front of the flange 30b and thereafter unthread the entire needle tip assembly

thereby causing the needle tip 50' to become unthreaded from the threaded proximal

end 2 ; and one could re-install only the needle tip cap 30, and then grip the needle tip



cap 30 in the area just in front of the flange 30b and thereafter unthread the needle tip

assembly (without the cap 40) thereby causing the needle tip 50' to become unthreaded

from the threaded proximal end 2 . As was the case in the previous embodiment, all of

these ways are contemplated by the invention for this embodiment, with, however, the

first way being the least desirable.

[0034] As is evident from Fig. 28, once the needle tip 50' is removed from the

threaded proximal end 2 (and because the ring 60 has been moved to the locked

position), the plurality of inwardly deflecting members 50'a and 50'b are caused to

move inwardly to the point that they will not permit (i.e., they will interfere with) re-

installation of the needle tip 50' back onto the threaded proximal end 2 of the pen

needle device 1. This is evident from Fig. 28 which shows how the plurality of inwardly

deflecting members 50'a and 50'b have been moved inwardly to the point that they will

not permit (i.e., they will interfere with) re-installation of the needle tip 50' back onto the

threaded proximal end 2 of the pen needle device 1 owing to the fact that they

effectively reduce the diameter of the distal opening of the needle tip 50'. As is evident

from comparing Figs. 28 and 15, the needle tip 50' differs from the needle tip 50 in that

it does not utilize any internal threads in the body of the needle tip 50' (i.e., the distal

opening which receives therein the threaded proximal end 2 is generally cylindrical and

smooth) and with regard to the shape of the projections which extend inwardly from the

members 50a/50'a and 50b/50'b. That is, the projections which extend inwardly from

the members 50a and 50b have a generally blunt end or rectangular-shaped cross-

section whereas the projections which extend inwardly from the members 50'a and 50'b

have a generally tapered end or triangular-shaped cross-section so as to threadably

engage with the threads of the proximal end 2 .

[0035] Although not shown, the embodiment shown in Figs. 20-28 can instead,

like the previous embodiment, utilize the needle tip cap shown in Figs. 47-49. Of

course, the needle tip cap 30 can have any desired configuration provided that it

functions for its intended purpose, and can even be dispensed with without leaving the

scope of the invention. In the later case, only the needle cap 40 (or even one of the

type shown in Figs. 53 and 54) would need to be utilized (for safety reasons) and the

user could activate the re-use prevention system by gripping the ring 60 and sliding it

distally until it assumes the locked position.

[0036] Figs. 29 and 30 show an optional needle tip 50" which can be used with

any of the embodiments disclosed herein. For purposes of clarity, the ring 60 has been

removed. Unlike the previous embodiments which utilize two oppositely arranged



inwardly deflecting members 50a/50'a and 50b/50'b which are caused to move inwardly

by the ring 60, this embodiment utilizes four equally angularly spaced members 50"a,

50"b, 50"c and 50"d, which can be moved inwardly by the ring 60 to the point that they

will not permit (i.e., they will interfere with) re-installation of the needle tip 50" back onto

the threaded proximal end 2 of the pen needle device 1 owing to the fact that they

effectively reduce the diameter of the distal opening of the needle tip 50". Although the

members 50"a, 50"b, 50"c and 50"d are shown deflected inwardly (for purposes of

clarity), of course this would not occur until the ring 60 has been moved to the locked

position. The needle tip 50", like the second embodiment, does not utilize any internal

threads in the body of the needle tip 50" (i.e., the distal opening which receives therein

the threaded proximal end 2 is generally cylindrical and smooth) and utilizes projections

P which extend inwardly from the members 50"a, 50"b, 50"c and 50"d and have a

generally tapered end or triangular-shaped cross-section so as to threadably engage

with the threads of the proximal end 2 . The projections P can extend all the way across

the width of each of the members 50"a, 50"b, 50"c and 50"d (as shown in Fig. 29) or

they have other forms such as ones which are shorter than the width of the members

50"a, 50"b, 50"c and 50"d. The projections P may even have the form of centrally

disposed circular or rounded projections. Other configurations may also be utilized

provided they are capable of locking with an/or frictionally engaging with the ring 60.

[0037] As is evident from Figs. 3 1 and 32, the ring 60 which can be used in the

previous embodiments is generally cylindrical and has a proximal end 6Od which

engages the shoulder 30c of the needle tip cap 30, a distal end having a tapered inner

surface 60c configured to facilitate sliding over the deflecting members 50a/50b or

50'a/50'b or 50"a/50"b/50"c//50"d, a circumferential recess 60a sized and configured

to receive therein the projections P of the members 50a/50b or 50'a/50'b or

50"a/50"b/50"c//50"d, and an inner cylindrical surface 60b which is sized to slide over

the needle tip body. Of course, the ring 60 can have any desired configuration provided

that it functions for its intended purpose.

[0038] Fig. 33 shows still another embodiment of a needle tip assembly. The

needle tip assembly includes a needle tip cap 30 having various generally cylindrical

portions with different diameters, a needle cap 40, and a needle tip 50IM. As the needle

tip cap 30 and the needle cap 40 of the instant embodiment are essentially identical to

those used in the previous embodiment, they have been accorded the same reference

numerals. In this embodiment also, the proximal end 30a of the needle tip cap 30 is

closed while the distal end includes a circumferential flange 30b. Similarly, the proximal



end 40a of the needle cap 40 is closed while the distal end includes a circumferential

flange 40b. The proximal end of the needle tip 50MI includes a needle N while the distal

end includes an opening which is sized to allow the needle tip 501" to be mounted to the

threaded proximal end 2 of the pen needle device 1 . In order to ensure that the needle

tip 50m is prevented from being re-installed onto the proximal end 2 , the needle tip 50m

utilizes a ring 60' which can move axially from an initial position (similar to the position

shown in Fig. 21) to a second position (similar to the position shown in Fig. 22) which

causes the four inwardly deflecting members 5θ'"a, 50IMb, 5θ'"c and 50111 Cl to deflect

inwards by an amount which is sufficient to prevent the needle tip 501" (after being

removed) from being re-installed onto the proximal end 2 . As can be seen in Fig. 33,

prior to the needle tip assembly being installed onto the threaded proximal end 2 (not

shown in Fig. 33), the four inwardly deflecting members 5θ'"a, 50IMb, 5θ"'c and 5θ'"d are

bent outwardly or deflected outwardly by an amount which is sufficient to allow the

needle tip 50MI to be installed onto the proximal end 2 in the conventional manner, i.e.,

by axially sliding it on or by threading it on.

[0039] In a manner similar to that shown Fig. 21, the needle tip assembly of Fig.

33 can be installed onto the threaded proximal end 2 without activating the re-use

prevention system or mechanism, i.e., without causing the ring 60' to move axially to the

second or activated position. Accordingly, in the position shown in Fig. 33, the one or

more inwardly deflecting members 50Mla , 5θ"'b, 5θ'"c and 50nιd are still bent outwardly

or deflected outwardly by an amount which is sufficient to allow the needle tip 50MI to be

installed onto the proximal end 2 . Furthermore, while the ring 60' is in the position

shown in Fig. 33, the needle tip assembly can be removed in the conventional way, e.g.,

by unthreading it off of the threaded end 2 .

[0040] In the same way as was shown in Fig. 22, after the needle tip assembly

shown in Fig. 33 is installed onto the threaded proximal end 2 (similar to that shown in

Fig. 21), the needle tip cap 30 can be further moved axially in the distal direction (as

indicated by the arrow in Fig. 22) to the point that it activates the re-use prevention

system or mechanism, i.e., it causes the ring 60' to move axially in the distal direction

until it assumes the second or activated position. Unlike the previous embodiments

which provide for a locking position, i.e., characterized by engagement between the

projections of the inwardly deflecting members and the inner circumferential recess of

the ring, this embodiment utilizes no projections on the members 5θ'"a, 5θ'"b, 5θ'"c and

5θ'"d and does not therefore utilize the recess for receiving the same on the ring 60'.

Instead, the ring 60' merely frictionally engages with the outer surfaces of the members



5θ'"a, 5θ'"b, 50111C and 50Mld when it is moved to the second or activated position. In

order to ensure that the ring 60' does not move back to the original position (after being

moved to the second position), the inner circumferential surface of the ring 60' and the

outer surface of the members 50ma , 50mb, 5θ'"c and 5θ'"d can be provided with high

friction surfaces such as e.g., a knurl, a high friction coating, etc. Although not shown,

when the ring 60' is moved to the second or activated position, the inwardly deflecting

members 50ma , 50IMb, 5O111C and 50111Cl will be deflected inwardly (as was the case in the

previous embodiments) so that they will biased against the proximal end 2 and

frictionally engage the threads thereof when the needle tip 50m is unthreaded.

[0041] As was the case in the previous embodiments, once the needle tip

assembly shown in Fig. 33 is installed and the re-use prevention system activated, the

needle tip cap 30 can be removed by sliding it off axially. Then, the needle cap 40 can

also be removed axially. Once the pen needle device with the installed needle tip

assembly has been used to perform an injection, the needle tip 5θ'" can be removed in

the following ways: one could simply grip the needle tip 5θ'" in the area of the ring 60'

and unthread it from the threaded proximal end 2. This is risky, of course, because the

user can be inadvertently be pricked by the exposed needle N; one could re-install the

needle cap 40 and then grip the needle tip 50IM in the area of the ring 60' and unthread it

from the threaded proximal end 2 ; one could re-install both the needle cap 40 and the

needle tip cap 30, and then grip the needle tip cap 30 in the area just in front of the

flange 30b and thereafter unthread the entire needle tip assembly thereby causing the

needle tip 5θ'" to become unthreaded from the threaded proximal end 2 ; and one could

re-install only the needle tip cap 30, and then grip the needle tip cap 30 in the area just

in front of the flange 30b and thereafter unthread the needle tip assembly (without the

cap 40) thereby causing the needle tip 50IM to become unthreaded from the threaded

proximal end 2 . As was the case in the previous embodiments, all of these ways are

contemplated by the invention for this embodiment, with, however, the first way being

the least desirable.

[0042] As was the case in the embodiment shown in Figs. 20-28, once the needle

tip 50IM is removed from the threaded proximal end 2 (and because the ring 60' has

been moved to the activated position), the plurality of inwardly deflecting members

5θ'"a, 50"V 5θ'"c and 50md are caused to move inwardly to the point that they will not

permit (i.e., they will interfere with) re-installation of the needle tip 5θ'" back onto the

threaded proximal end 2 of the pen needle device 1. This occurs in substantially the

same way as was shown in Fig. 28 which shows how the plurality of inwardly deflecting



members have been moved inwardly to the point that they will not permit (i.e., they will

interfere with) re-installation of the needle tip 50MI back onto the threaded proximal end 2

of the pen needle device 1 owing to the fact that they effectively reduce the diameter of

the distal opening of the needle tip 50m.

[0043] Although not shown, the embodiment shown in Fig. 33 can, like the

previous embodiments, utilize the needle tip cap shown in Figs. 47-49 instead of the

needle tip cap 30 shown in Fig. 33. Of course, the needle tip cap 30 can also have any

desired configuration provided that it functions for its intended purpose, and can even

be dispensed with without leaving the scope of the invention. In the later case, only the

needle cap 40 (or even one of the type shown in Figs. 53 and 54) would need to be

utilized (for safety reasons) and the user could activate the re-use prevention system by

gripping the ring 60' and sliding it distally until it assumes the activated position.

[0044] Fig. 34 shows still another embodiment of a needle tip assembly. The

needle tip assembly includes a needle tip cap 30 having various generally cylindrical

portions with different diameters, a needle cap 40, and a needle tip 50" of the type

shown in Figs. 29 and 30. As the needle tip cap 30 and the needle cap 40 of the instant

embodiment are essentially identical to those used in previous embodiments, they have

been accorded the same reference numerals. In this embodiment also, the proximal

end 30a of the needle tip cap 30 is closed while the distal end includes a circumferential

flange 30b. Similarly, the proximal end 40a of the needle cap 40 is closed while the

distal end includes a circumferential flange 40b. The proximal end of the needle tip 50"

includes a needle N while the distal end includes an opening which is sized to allow the

needle tip 50" to be mounted to the threaded proximal end 2 of the pen needle device 1.

In order to ensure that the needle tip 50" is prevented from being re-installed onto the

proximal end 2 , the needle tip 50" utilizes a ring 60' which can move axially from an

initial position (similar to the position shown in Fig. 21) to a second position (similar to

the position shown in Fig. 22) which causes the four inwardly deflecting members 5θ"a,

5θ"b, 5θ"c and 5θ"d to deflect inwards by an amount which is sufficient to prevent the

needle tip 50" (after being removed) from being re-installed onto the proximal end 2 . As

can be seen in Fig. 34, prior to the needle tip assembly being installed onto the

threaded proximal end 2 (not shown in Fig. 34), the four inwardly deflecting members

5θ"a, 50Mb, 50Mc and 5θ"d are bent outwardly or deflected outwardly by an amount

which is sufficient to allow the needle tip 50" to be installed onto the proximal end 2 in

the conventional manner, i.e., by axially sliding it on or by threading it on.



[0045] In a manner similar to that shown Fig. 2 1 , the needle tip assembly of Fig.

34 can be installed onto the threaded proximal end 2 without activating the re-use

prevention system or mechanism, i.e., without causing the ring 60' to move axially to the

second or activated position. Accordingly, in the position shown in Fig. 34, the one or

more inwardly deflecting members 5θ"a, 5θ"b, 5θ"c and 5θ"d are still bent outwardly or

deflected outwardly by an amount which is sufficient to allow the needle tip 50" to be

installed onto the proximal end 2 . Furthermore, while the ring 60' is in the position

shown in Fig. 34, the needle tip assembly can be removed in the conventional way, e.g.,

by unthreading it off of the threaded end 2 .

[0046] In the same way as was shown in Fig. 22, after the needle tip assembly

shown in Fig. 34 is installed onto the threaded proximal end 2 (similar to that shown in

Fig. 21), the needle tip cap 30 can be further moved axially in the distal direction (as

indicated by the arrow in Fig. 22) to the point that it activates the re-use prevention

system or mechanism, i.e., it causes the ring 60' to move axially in the distal direction

until it assumes the second or activated position. Unlike the previous embodiments

which provide for a locking position, i.e., characterized by engagement between the

projections of the inwardly deflecting members and the inner circumferential recess of

the ring, this embodiment utilizes projections on the members 5θ"a, 5θ"b, 5θ"c and

5θ"d, but does not utilize the recess for receiving the same on the ring 60'. Instead, the

ring 60' merely frictionally engages with the projections of the members 5θ"a, 5θ"b,

50"c and 5θ"d (thereby causing the members 5θ"a, 5θ"b, 5θ"c and 5θ"d to deflect

inwardly to a greater extent than would be the case without the projections) when it is

moved to the second or activated position. In order to ensure that the ring 60' does not

move back to the original position (after being moved to the second position), the inner

circumferential surface of the ring 60' and the projections of the members 5θ"a, 50Mb ,

5θ"c and 5θ"d can be provided with high friction surfaces such as e.g., a knurl, a high

friction coating, etc. Although not shown, when the ring 60' is moved to the second or

activated position, the inwardly deflecting members 5θ"a, 5θ"b, 5θ"c and 5θ"d will be

deflected inwardly (as was the case in the previous embodiments) so that they will

biased against the proximal end 2 and frictionally engage the threads thereof when the

needle tip 50" is unthreaded.

[0047] As was the case in the previous embodiments, once the needle tip

assembly shown in Fig. 34 is installed and the re-use prevention system activated, the

needle tip cap 30 can be removed by sliding it off axially. Then, the needle cap 40 can

also be removed axially. Once the pen needle device with the installed needle tip



assembly of Fig. 34 has been used to perform an injection, the needle tip 50" can be

removed in the following ways: one could simply grip the needle tip 50" in the area of

the ring 60' and unthread it from the threaded proximal end 2 . This is risky, of course,

because the user can be inadvertently be pricked by the exposed needle N; one could

re-install the needle cap 40 and then grip the needle tip 50" in the area of the ring 60'

and unthread it from the threaded proximal end 2; one could re-install both the needle

cap 40 and the needle tip cap 30, and then grip the needle tip cap 30 in the area just in

front of the flange 30b and thereafter unthread the entire needle tip assembly thereby

causing the needle tip 50" to become unthreaded from the threaded proximal end 2 ;

and one could re-install only the needle tip cap 30, and then grip the needle tip cap 30

in the area just in front of the flange 30b and thereafter unthread the needle tip

assembly (without the cap 40) thereby causing the needle tip 50" to become unthreaded

from the threaded proximal end 2 . As was the case in the previous embodiments, all of

these ways are contemplated by the invention for this embodiment, with, however, the

first way being the least desirable.

[0048] As was the case in the embodiment shown in Figs. 20-28, once the needle

tip 5θ" is removed from the threaded proximal end 2 (and because the ring 60' has

been moved to the activated position), the plurality of inwardly deflecting members 5θ"a,

5θ"b, 5θ"c and 5θ"d are caused to move inwardly to the point that they will not permit

(i.e., they will interfere with) re-installation of the needle tip 50" back onto the threaded

proximal end 2 of the pen needle device 1. This occurs in substantially the same way

as was shown in Fig. 28 which shows how the plurality of inwardly deflecting members

have been moved inwardly to the point that they will not permit (i.e., they will interfere

with) re-installation of the needle tip 50" back onto the threaded proximal end 2 of the

pen needle device 1 owing to the fact that they effectively reduce the diameter of the

distal opening of the needle tip 50".

[0049] Although not shown, the embodiment shown in Fig. 34 can, like the

previous embodiments, utilize the needle tip cap shown in Figs. 47-49 instead of the

needle tip cap 30 shown in Fig. 34. Of course, the needle tip cap 30 can also have any

desired configuration provided that it functions for its intended purpose, and can even

be dispensed with without leaving the scope of the invention. In the later case, only the

needle cap 40 (or even one of the type shown in Figs. 53 and 54) would need to be

utilized (for safety reasons) and the user could activate the re-use prevention system by

gripping the ring 60' and sliding it distally until it assumes the activated position.



[0050] Fig. 35 shows still another embodiment of a needle tip assembly. The

needle tip assembly includes a needle tip cap 30 having various generally cylindrical

portions with different diameters, a needle cap 40, and a needle tip 501" of the type

shown in Fig. 33. As the needle tip cap 30 and the needle cap 40 of the instant

embodiment are essentially identical to those used in the previous embodiments, they

have been accorded the same reference numerals. In this embodiment also, the

proximal end 30a of the needle tip cap 30 is closed while the distal end includes a

circumferential flange 30b. Similarly, the proximal end 40a of the needle cap 40 is

closed while the distal end includes a circumferential flange 40b. The proximal end of

the needle tip 50m includes a needle N while the distal end includes an opening which is

sized to allow the needle tip 501" to be mounted to the threaded proximal end 2 of the

pen needle device 1. In order to ensure that the needle tip 50IM is prevented from being

re-installed onto the proximal end 2 , the needle tip 50IM utilizes a ring 60" which can

move axially from an initial position (similar to the position shown in Fig. 21) to a second

position (similar to the position shown in Fig. 22) which causes the four inwardly

deflecting members 5θ'"a, 5θ'"b, 5θ'"c and 5θ'"d to deflect inwards by an amount which

is sufficient to prevent the needle tip 501" (after being removed) from being re-installed

onto the proximal end 2 . As can be seen in Fig. 35, prior to the needle tip assembly

being installed onto the threaded proximal end 2 (not shown in Fig. 35), the four

inwardly deflecting members 5θ'"a, 50IMb, 5θ'"c and 5θ'"d are bent outwardly or

deflected outwardly by an amount which is sufficient to allow the needle tip 501" to be

installed onto the proximal end 2 in the conventional manner, i.e., by axially sliding it on

or by threading it on.

[0051] In a manner similar to that shown Fig. 21, the needle tip assembly of Fig.

35 can be installed onto the threaded proximal end 2 without activating the re-use

prevention system or mechanism, i.e., without causing the ring 60" to move axially to

the second or activated position. Accordingly, in the position shown in Fig. 35, the one

or more inwardly deflecting members 50ma , 5θ'"b, 5θ'"c and 5θ'"d are still bent

outwardly or deflected outwardly by an amount which is sufficient to allow the needle tip

50m to be installed onto the proximal end 2 . Furthermore, while the ring 60" is in the

position shown in Fig. 35, the needle tip assembly can be removed by e.g., sliding or

threading it off of the threaded end 2 .

[0052] In the same way as was shown in Fig. 22, after the needle tip assembly

shown in Fig. 35 is installed onto the threaded proximal end 2 (similar to that shown in

Fig. 21), the needle tip cap 30 can be further moved axially in the distal direction (as



indicated by the arrow in Fig. 22) to the point that it activates the re-use prevention

system or mechanism, i.e., it causes the ring 60" to move axially in the distal direction

until it assumes the second or activated position. Unlike the previous embodiments

which provide for a locking position, i.e., characterized by engagement between the

projections of the inwardly deflecting members and the inner circumferential recess of

the ring, this embodiment utilizes no projections on the members 50Mla , 50IMb, 50mc and

50111 Cl and does not therefore utilize the recess for receiving the same on the ring 60".

Furthermore, unlike the embodiment shown in Fig. 33, the ring 60" of this embodiment

utilizes no inner tapered section. Instead, the ring 60" merely frictionally engages with

the outer surfaces of the members 5θ'"a, 50IMb, 5θ'"c and 5θ'"d when it is moved to the

second or activated position. In order to ensure that the ring 60" does not move back to

the original position (after being moved to the second position), the inner circumferential

surface of the ring 60" and the outer surface of the members 50IMa , 50mb, 5θ'"c and

50I Md can be provided with high friction surfaces such as e.g., a knurl, a high friction

coating, etc. Although not shown, when the ring 60" is moved to the second or

activated position, the inwardly deflecting members 5θ'"a, 5θ'"b, 5θ'"c and 5θ'"d will be

deflected inwardly (as was the case in the previous embodiments) so that they will

biased against the proximal end 2 and frictionally engage the threads thereof when the

needle tip 501" is unthreaded.

[0053] As was the case in the previous embodiments, once the needle tip

assembly shown in Fig. 35 is installed and the re-use prevention system activated, the

needle tip cap 30 can be removed by sliding it off axially. Then, the needle cap 40 can

also be removed axially. Once the pen needle device with the installed needle tip

assembly has been used to perform an injection, the needle tip 501" can be removed in

the following ways: one could simply grip the needle tip 50IM in the area of the ring 60"

and unthread it from the threaded proximal end 2 . This is risky, of course, because the

user can be inadvertently be pricked by the exposed needle N; one could re-install the

needle cap 40 and then grip the needle tip 50m in the area of the ring 60" and unthread

it from the threaded proximal end 2 ; one could re-install both the needle cap 40 and the

needle tip cap 30, and then grip the needle tip cap 30 in the area just in front of the

flange 30b and thereafter unthread the entire needle tip assembly thereby causing the

needle tip 501" to become unthreaded from the threaded proximal end 2 ; and one could

re-install only the needle tip cap 30, and then grip the needle tip cap 30 in the area just

in front of the flange 30b and thereafter unthread the needle tip assembly (without the

cap 40) thereby causing the needle tip 50MI to become unthreaded from the threaded



proximal end 2 . As was the case in the previous embodiments, all of these ways are

contemplated by the invention for this embodiment, with, however, the first way being

the least desirable.

[0054] As was the case in the embodiment shown in Figs. 20-28, once the needle

tip 501" is removed from the threaded proximal end 2 (and because the ring 60" has

been moved to the activated position), the plurality of inwardly deflecting members

5θ'"a, 5θ'"b, 50111C and 5θ'"d are caused to move inwardly to the point that they will not

permit (i.e., they will interfere with) re-installation of the needle tip 501" back onto the

threaded proximal end 2 of the pen needle device 1 . This occurs in substantially the

same way as was shown in Fig. 28 which shows how the plurality of inwardly deflecting

members have been moved inwardly to the point that they will not permit (i.e., they will

interfere with) re-installation of the needle tip 50'" back onto the threaded proximal end 2

of the pen needle device 1 owing to the fact that they effectively reduce the diameter of

the distal opening of the needle tip 50'".

[0055] Although not shown, the embodiment shown in Fig. 35 can, like the

previous embodiments, utilize the needle tip cap shown in Figs. 47-49 instead of the

needle tip cap 30 shown in Fig. 33. Of course, the needle tip cap 30 can also have any

desired configuration provided that it functions for its intended purpose, and can even

be dispensed with without leaving the scope of the invention. In the later case, only the

needle cap 40 (or even one of the type shown in Figs. 53 and 54) would need to be

utilized (for safety reasons) and the user could activate the re-use prevention system by

gripping the ring 60" and sliding it distally until it assumes the activated position.

[0056] Figs. 36 and 37 show an optional needle tip 5OIV which can be used with

any of the embodiments disclosed herein. Unlike the previous embodiments which

utilize a essentially rigid or semi-rigid ring, this embodiment utilizes an elastic-type ring

60nι; that is a ring which functions like an expanded rubber band that wants to contract.

Indeed, the invention contemplates that the ring 60ιn can be a rubber band ring or even

a split spring metal ring which wants to contract but is kept expanded by virtue of being

mounted to a portion of the body of the needle tip 5OIV which prevents its contraction.

Furthermore, unlike the previous embodiments which utilize inwardly deflecting

members which are caused to move inwardly by the ring, this embodiment utilizes four

equally angularly spaced slots 50lva , 50lv b, 50lvc and 50lvd, which weakens the distal

end of the needle tip 5OIV to the point that when, the ring 601" is moved over the slots

50lva , 50lv b, 50lvc and 50lvd, the distal end of the needle tip 5OIV will deflect inwardly to

the point that it will not permit (i.e., it will interfere with) re-installation of the needle tip



5OIV back onto the threaded proximal end 2 of the pen needle device 1 owing to the fact

that they effectively reduce the diameter of the distal opening of the needle tip 5OIV . The

needle tip 5 OIV, like the second embodiment, does not utilize any internal threads in the

body of the needle tip 5OIV (i.e., the distal opening which receives therein the threaded

proximal end 2 is generally cylindrical and smooth).

[0057] As is evident from Fig. 38, once the needle tip 5OIV is removed from the

threaded proximal end 2 (and because the ring 60IM has been moved to the activated

position), the distal end of the needle tip 5OIV deflects inwardly to the point that it will not

permit (i.e., will interfere with) re-installation of the needle tip 5 OIV back onto the

threaded proximal end 2 of the pen needle device 1 . When this occurs, the distal end of

the needle tip 5OIV effectively reduces the diameter of the distal opening of the needle

tip 5 OIV

[0058] Figs. 39 and 40 show an optional needle tip 50v which can be used with

any of the needle tip assembly embodiments disclosed herein. The ring 60 can be, by

way of non-limiting example, of the type described above in Figs. 3 1 and 32. The

needle tip 50v can be, by way of non-limiting example, of the type described above in

Figs. 29 and 30, except that it additionally utilizes a plurality of, e.g., equally angularly

spaced, guide/engaging projections 50ve which are sized and configured to slide within

correspondingly placed guide/engaging recesses 30'g arranged on the needle tip cap

30'. This embodiment similarly utilizes four equally angularly spaced members 50va ,

50v b, 50vc and 50vd, which can be moved inwardly by the ring 60 to the point that they

will not permit (i.e., they will interfere with) re-installation of the needle tip 50v back onto

the threaded proximal end 2 of the pen needle device 1 owing to the fact that they

effectively reduce the diameter of the distal opening of the needle tip 50v .

[0059] Fig. 40 shows a needle tip cap 30' which can be used with the needle tip

50v shown in Fig. 39. The needle tip cap 30' is similar to the cap shown in Figs. 18 and

19 except that it also utilizes e.g., equally angularly spaced, guide/engaging recesses

30'g which are sized and configured to slidably receive therein correspondingly placed

guide/engaging projections 50ve arranged on the needle tip 50v . The needle tip cap 30'

has a closed proximal end 30'a, an open distal end having a circumferential flange 30'b,

a distal opening 30'c sized to receive therein the ring 60, a shoulder 30'c which

engages with a distal end of the ring 60 so as to cause the ring 60 to move to the locked

position, a generally circumferential surface 30'e which is sized to slide over an outer

surface of the needle tip 50v and allow for engagement between guide/engaging



projections 50ve and guide/engaging recesses 30'g. Of course, the needle tip cap 30'

can have any desired configuration provided that it functions for its intended purpose.

[0060] Figs. 41-44 show still another embodiment of a needle tip assembly. The

needle tip assembly includes a needle tip cap 300 having a generally cylindrical

configuration, a needle cap 40, and a needle tip 50" of the type shown in Figs 29 and

30, and except that the ring 6OIV has a different configuration. In this embodiment, the

ring 6OIV is generally cylindrical and has a proximal end 60lv d which engages the

shoulder 300c of the needle tip cap 300, a distal end having a tapered inner surface

60lv c configured to facilitate sliding over the deflecting members 50"a/50"b/50"c//50"d,

a circumferential recess 60lva sized and configured to receive therein the projections P

of the members 50"a/50"b/50"c//50"d, and an inner cylindrical surface 60lv b which is

sized to slide over the needle tip body. Of course, the ring 6OIV can have any desired

configuration provided that it functions for its intended purpose. Additionally, the ring

6OIV has a generally circumferential proximal flange 60lvd which prevents the needle tip

cap 300 from sliding off the ring 6OIV in the proximal direction. The ring 60lv also has a

generally circumferential retaining projection 60lvf which ensures that the needle tip cap

300 is able to move the ring 6OIV in the distal direction so as to cause it to lock to the

needle tip 50". However, after the ring 6OIV becomes locked to the needle tip 50", the

projection 60lv f will not be able to prevent further movement of the cap 300 and is, in

fact, configured to allow (upon exertion of a predetermined force) the inwardly projecting

circumferential projection 30Oe to pass over the projection 60lv f until the annular surface

300c of the projection 30Oe engages the proximal shoulder of the pen needle device 1 .

This is shown in Fig. 42. As the needle cap 40 of the instant embodiment is essentially

identical to that used in the previous embodiment, it has been accorded the same

reference numeral. In this embodiment, the proximal end 300a of the needle tip cap

300 is open (unlike the previous embodiments) while the distal end is configured to slide

over the proximal portion of the device 1. Similarly, the proximal end 40a of the needle

cap 40 is closed while the distal end includes a circumferential flange 40b. The

proximal end of the needle tip 50" includes a needle N while the distal end includes an

opening which is sized to allow the needle tip 50" to be mounted to the threaded

proximal end 2 of the pen needle device 1. In order to ensure that the needle tip 50" is

prevented from being re-installed onto the proximal end 2 , the needle tip 50" utilizes the

ring 6 OIV which can move axially from an initial position (shown in Fig. 41) to a second

or locked position (shown in Fig. 42) which causes the four inwardly deflecting members

5θ"a, 5θ"b, 5θ"c and 5θ"d to deflect inwards by an amount which is sufficient to prevent



the needle tip 50" (after being removed) from being re-installed onto the proximal end 2.

As can be seen in Fig. 41, prior to activation, the four inwardly deflecting members 5θ"a,

5θ"b, 50Mc and 5θ"d are bent outwardly or deflected outwardly by an amount which is

sufficient to allow the needle tip 50" to be installed onto the proximal end 2 , i.e., by

axially sliding it on or by threading it on.

[0061] As can be seen in Fig. 41, the needle tip assembly of Fig. 4 1 can be

installed onto the threaded proximal end 2 without activating the re-use prevention

system or mechanism, i.e., without causing the ring 6OIV to move axially to the second

or activated position. Accordingly, in the position shown in Fig. 41, the one or more

inwardly deflecting members 5θ"a, 5θ"b, 50Mc and 50"d are still bent outwardly or

deflected outwardly by an amount which is sufficient to allow the needle tip 50" to be

installed onto the proximal end 2 . Furthermore, while the ring 6OIV is in the position

shown in Fig. 4 1, the needle tip assembly can be removed, e.g., by sliding it off of the

threaded end 2 .

[0062] As is evident from Fig. 42, after the needle tip assembly shown in Fig. 4 1

is installed onto the threaded proximal end 2 , the needle tip cap 300 can be further

moved axially in the distal direction (as indicated by the arrow in Fig. 42) to the point

that it activates the re-use prevention system or mechanism, i.e., it causes the ring 6 OIV

to move axially in the distal direction until it assumes the second or locked or activated

position. Like many of the previous embodiments, locking occurs because of

engagement between the projections of the inwardly deflecting members and the inner

circumferential recess of the ring 6OIV This locking engagement also ensures that the

ring 6OIV does not move back to the original position (after being moved to the second

position) when the cap 300 is moved in the proximal direction to protect inadvertent

contact with the needle N (see Fig. 44). As is evident from Fig. 42, when the ring 6 OIV is

moved to the second or activated position, the inwardly deflecting members 5θ"a, 50Mb ,

5θ"c and 50Md will be deflected inwardly (as was the case in the previous embodiments)

so that they will biased against the proximal end 2 and frictionally engage the threads

thereof when the needle tip 50" is unthreaded.

[0063] Once the needle tip assembly shown in Fig. 4 1 is installed and the re-use

prevention system activated (see Fig. 42), the needle tip cap 300 can be, after being in

the position allowing it to be used for injection (see Fig. 43), slid in the proximal direction

(see Fig. 44), but, unlike the previous embodiments, it is not removed. Then, the needle

cap 40 can also be removed axially (in a manner similar to the previous embodiments).

Once the pen needle device with the installed needle tip assembly has been used to



perform an injection, the needle tip 50" can be removed in the following way: one could

re-install the needle cap 40 and then grip the needle tip cap 300 and slid it in the

proximal direction until it assumes the position shown in Fig. 44; or one could simply

grip the needle tip cap 300 and slid it in the proximal direction until it assumes the

position shown in Fig. 44 without re-installing the needle cap 40. In either case, the

user can then safely remove the entire needle tip assembly by either removing it axially

or unthreading it axially. Of course, once removed, the needle tip assembly will be

prevented from being re-installed because of the configuration of the ring 6 OIV and 50".

As was the case in the previous embodiments, all of these ways are contemplated by

the invention for this embodiment.

[0064] Although not shown, the embodiment shown in Figs. 41-44 can, like the

previous embodiments, utilize a needle cap of the type shown in Figs. 53 and 54).

[0065] Fig. 45 shows a needle tip assembly according to still another

embodiment of the invention. The needle tip assembly is substantially similar to that

shown in Figs. 41-44 except that it utilizes a coil compression spring S to bias the

needle tip cap 300 in a proximal direction, i.e., towards the original position.

[0066] Fig. 46 shows still another embodiment of a needle tip 5OVI which can be

used in one or more of the herein disclosed embodiments. The needle tip 5 OVI can be

utilized with a needle tip cap of the types disclosed herein or not with the former being

preferred. A needle cap 40 (not shown) can also be utilized. The needle tip 5 OVI can be

substantially similar to the embodiment shown in Figs. 29 and 30, except that it also

includes a circumferential retaining shoulder RS which ensures that the ring 60v is

axially retained on the body of the needle tip 5OVI. The proximal end of the needle tip

5OVI includes a needle N while the distal end includes an opening which is sized to allow

the needle tip 5OVI to be mounted to the threaded proximal end 2 of the pen needle

device 1 . In order to ensure that the needle tip 5OVI is prevented from being re-installed

onto the proximal end 2 , the needle tip 5OVI utilizes a ring 60v which can move axially

from an initial position (similar to the position shown in Fig. 21) to a second or activated

position (shown in Fig. 46) which causes the four inwardly deflecting members 50vla ,

50vlb, 50vlc and 50v ld to deflect inwards by an amount which is sufficient to prevent the

needle tip 5OVI (after being removed) from being re-installed onto the proximal end 2 .

Although not shown, prior to the needle tip assembly being installed onto the threaded

proximal end 2 , the four inwardly deflecting members 50vla , 50vlb, 50v lc and 50vld are

bent outwardly or deflected outwardly by an amount which is sufficient to allow the

needle tip 50 to be installed onto the proximal end 2 .



[0067] In the same way as was shown in Fig. 22, after the needle tip assembly

shown in Fig. 46 is installed onto the threaded proximal end 2 , the needle tip cap 30

(not shown) can be further moved axially in the distal direction to the point that it

activates the re-use prevention system or mechanism, i.e., it causes the ring 60v to

move axially in the distal direction until it assumes the second or activated position

shown in Fig. 46. Unlike the previous embodiments which provide for a locking position,

i.e., characterized by engagement between the projections of the inwardly deflecting

members and the inner circumferential recess of the ring, this embodiment utilizes

projections on the members 50vla , 50vlb, 50vlc and 50vld and a recess in the ring 60v

for receiving the same, but does not provide for a locking engagement between these

members. Instead, the inner recess of the ring 60v merely frictionally engages with the

projections of the members 50vla , 50vlb , 50vlc and 50vld when it is moved to the

second or activated position. In order to ensure that the ring 60v does not move back to

the original position (after being moved to the second position), the inner circumferential

surface of the ring 60v and the outer surface of the members 50vla , 50vlb, 50vlc and

50vld can be provided with high friction surfaces such as e.g., a knurl, a high friction

coating, etc. As shown in Fig. 46, when the ring 60v is moved to the second or

activated position, the inwardly deflecting members 50vla , 50vlb, 50vlc and 50 d are

deflected inwardly (as was the case in the previous embodiments) so that they will

biased against the proximal end 2 and frictionally engage the threads thereof when the

needle tip 5OVI is unthreaded.

[0068] Once the re-use prevention system is activated (as shown in Fig. 46), the

needle tip cap 30 (not shown) can be removed by sliding it off axially. Then, the needle

cap 40 (not shown) can also be removed axially. Once the pen needle device with the

installed needle tip assembly has been used to perform an injection, the needle tip 5 OVI

can be removed in the following ways: one could simply grip the needle tip 5OVI in the

area of the ring 60v and unthread it from the threaded proximal end 2 . This is risky, of

course, because the user can be inadvertently be pricked by the exposed needle N; one

could re-install the needle cap 40 and then grip the needle tip 5 OVI in the area of the ring

60v and unthread it from the threaded proximal end 2 ; one could re-install both the

needle cap 40 and the needle tip cap 30, and then grip the needle tip cap 30 in the area

just in front of the flange 30b and thereafter unthread the entire needle tip assembly

thereby causing the needle tip 5 OVI to become unthreaded from the threaded proximal

end 2; and one could re-install only the needle tip cap 30, and then grip the needle tip

cap 30 in the area just in front of the flange 30b and thereafter unthread the needle tip



assembly (without the cap 40) thereby causing the needle tip 5OVI to become

unthreaded from the threaded proximal end 2 . As was the case in the previous

embodiments, all of these ways are contemplated by the invention for this embodiment,

with, however, the first way being the least desirable.

[0069] As was the case in, e.g., the embodiment shown in Figs. 20-28, once the

needle tip 5OVI is removed from the threaded proximal end 2 (and because the ring 60v

has been moved to the activated position), the plurality of inwardly deflecting members

50v la , 50vlb , 50v lc and 50 d are caused to move inwardly to the point that they will not

permit (i.e., they will interfere with) re-installation of the needle tip 5O 1 back onto the

threaded proximal end 2 of the pen needle device 1. This occurs in substantially the

same way as was shown in Fig. 28 which shows how the plurality of inwardly deflecting

members have been moved inwardly to the point that they will not permit (i.e., they will

interfere with) re-installation of the needle tip 5 OVI back onto the threaded proximal end

2 of the pen needle device 1 owing to the fact that they effectively reduce the diameter

of the distal opening of the needle tip 5 OVI.

[0070] Although not shown, the embodiment shown in Fig. 46 can, like the

previous embodiments, utilize the needle tip cap shown in Figs. 47-49 instead of the

needle tip cap 30. Of course, the needle tip cap 30 can also have any desired

configuration provided that it functions for its intended purpose, and can even be

dispensed with without leaving the scope of the invention. In the later case, only the

needle cap 40 (or even one of the type shown in Figs. 53 and 54) would need to be

utilized (for safety reasons) and the user could activate the re-use prevention system by

gripping the ring 60v and sliding it distally until it assumes the activated position.

[0071] Figs. 47-49 show an optional needle tip cap 3000 which can be used in

one or more of the embodiments described herein. The needle tip cap 3000 can be

similar to that shown in Figs. 18 and 19 except that it utilize a two-piece folding

connectable construction instead of the simple one-piece integral construction shown in

Figs. 18 and 19. In order to connect the two parts 3000A and 3000B, the cap 3000

utilizes a living hinge LH at one end and a lock system utilizing a lock member LM and

a locking projection LP. This type of cap is advantageous because it allows the user to

position the cap 3000 from the side instead of from the needle end. As a result, one

can install the cap 3000 with a lower risk of being inadvertently punctured by the needle.

[0072] Figs. 50-52 show another non-limiting embodiment of a needle tip

assembly which can be installed onto the proximal end of pen needle device 1. The

needle tip assembly is similar to that shown in the prior art Figs. 1-7 except that the



needle tip 50v " includes a rear end cap member EC which is mounted to the needle tip

body via a living hinge LH'. The needle tip cap also includes a mechanism which allows

the rear cap member EC to temporarily lock thereto. Fig. 5 1 shows the needle tip

assembly of Fig. 50 after the rear end cap EC is unlocked from the needle tip cap and

been deflected distally. In this position, the needle tip cap can then be removed in the

manner shown in Fig. 4 . Fig. 52 shows the needle tip 50v " used in the embodiment

shown in Fig. 50 and illustrates how the rear cap EC can be deflected via the living

hinge LH' to a position prior to covering the distal end of the needle tip 50v " . The end

cap EC can also be utilized in one or more of the embodiments disclosed herein.

[0073] Fig. 53 shows a needle tip assembly according to another embodiment of

the invention. The needle tip is similar to that shown in the prior art Figs. 1-7 except

that the needle tip includes a needle cap member 40' which is mounted to the needle tip

body via a living hinge LH". The needle cap also includes a mechanism which allows

the needle cap member 40' to temporarily lock to the needle tip body. Fig. 54 shows

the needle tip assembly of Fig. 53 after the needle cap 40' is unlocked from the needle

tip and been deflected distally. In this position, the needle tip can be used to perform an

injection.

[0074] Figs. 55-57 show one non-limiting way in which a plurality of needle tip

assemblies of either the prior art variety shown in Figs. 2-7 or those of the invention

described herein can be packaged in a housing H. The housing H performs the function

of storing a number of needle tip assemblies and also functions as a tool for installing

one needle tip assembly at a time onto the end of a pen needle. The housing H can be

a generally cylindrical member with an open front end and a closed rear end. A plurality

of spring retaining members RM can be arranged near the front open end. These

members RM normally extend inwardly to prevent the needle tip assembly which is to

be installed onto a pen needle from moving back into the housing H. Once in the

position shown in Fig. 55, the user can grip the housing H and use it to force it onto the

pen needle end 1. Of course, the user will first remove the removable sealing material

layer (not shown) which is typically adhesively arranged on the open end of the needle

tip cap, e.g., 3 . Once the housing H is used to install one of the needle tip assemblies,

the user can either leave the housing in the position shown in Fig. 56. Then, when the

user desires to install a fresh needle tip assembly on the pen needle end 1, the user can

slide the push button PB in the direction of the open end of the housing H until the next

needle tip assembly reaches the position shown in Fig. 57. In this regard, the inwardly

bent free ends of retaining members RM (a total of e.g., four, can be utilized) are



designed to deflect outwardly in order to allow the next needle tip assembly to pass by.

Installation can then occur in the same way as was described with regard to Fig. 55.

Once, all of the needle tip assemblies, e.g., five, are utilized, the housing H can be

discarded. As is evident from Figs. 55-57, the push-button slides within an elongated

slot SL formed in the side wall of the housing H and has an inner portion which is

configured to engage and cause to move the needle tip assemblies arranged in series.

Of course, the housing H can also have other configurations and can house as few as

two or more than five assemblies.

[0075] The pen needle device described above can also utilize one or more

features disclosed in the prior art documents expressly incorporated by reference

herein. Furthermore, one or more of the various parts of the needle tip assembly can

preferably be made as one-piece structures by e.g., injection molding, when doing so

reduces costs of manufacture. Non-limiting materials for most of the parts include

synthetic resins such as those approved for syringes or other medical devices.

Furthermore, the invention also contemplates that any or all disclosed features of one

embodiment may be used on other disclosed embodiments, to the extent such

modifications function for their intended purpose.

[0076] It is noted that the foregoing examples have been provided merely for the

purpose of explanation and are in no way to be construed as limiting of the present

invention. While the present invention has been described with reference to an

exemplary embodiment, it is understood that the words which have been used herein

are words of description and illustration, rather than words of limitation. Changes may

be made, within the purview of the appended claims, as presently stated and as

amended, without departing from the scope and spirit of the present invention in its

aspects. Although the present invention has been described herein with reference to

particular means, materials and embodiments, the present invention is not intended to

be limited to the particulars disclosed herein; rather, the present invention extends to all

functionally equivalent structures, methods and uses, such as are within the scope of

the appended claims.



WHAT IS CLAIMED:

1. A needle tip assembly comprising:

a needle tip; and

at least one of:

an arrangement for preventing re-installation or re-use of the

needle tip;

a safety mechanism coupled to the needle tip via a living hinge; and

a safety cover non-removably coupled to the needle tip.

2 . The assembly of claim 1, wherein the arrangement comprises a ring which is

moveble from a first position to a second position.

3 . The assembly of claim 1, wherein the arrangement comprises a ring which is

axially moveble.

4 . The assembly of claim 1, wherein the arrangement comprises a locking

member which is moveble from an unlocked position to a locked position.

5 . The assembly of claim 1, wherein the arrangement comprises a movable

member mounted to a body of the needle tip, wherein the movable member is axially

moveble from a first position to a second position by the needle tip cover.

6 . The assembly of claim 1, wherein the arrangement comprises a movable

member mounted to a body of the needle tip, wherein the movable member is axially

moveble from a first position to a second position, and wherein, when in the second

position, the needle tip is prevented from being re-installed.

7 . The assembly of claim 1, wherein the arrangement comprises an elastic

member mounted to a body of the needle tip, wherein the elastic member is moveble

from a first position to a second position, and wherein, when in the second position, the

needle tip is prevented from being re-installed.

8 . The assembly of claim 1 , wherein the arrangement comprises at least one

inwardly projecting member adapted to be deflected inwardly.



9 . The assembly of claim 8 , wherein the at least one inwardly projecting member

is biased away from inward deflection.

10. The assembly of claim 8 , further comprising a needle tip cover structured and

arranged to facilitate installation of the needle tip onto at least one of a pen needle, a

pre-loaded syringe, and an injection device, and wherein the arrangement further

comprises a ring which is moveble from a first position to a second position causing

inward deflection of the at least one inwardly projecting member.

11. The assembly of claim 8 , wherein the arrangement further comprises a ring

which is axially moveble to a position causing inward deflection of the at least one

inwardly projecting member.

12. The assembly of claim 8 , wherein the arrangement further comprises a

locking member which is moveble from an unlocked position to a locked position

causing inward deflection of the at least one inwardly projecting member.

13. The assembly of claim 8 , wherein the arrangement further comprises a

movable member mounted to a body of the needle tip, wherein the movable member is

axially moveble from a first position to a second position by the needle tip cover,

whereby the second position causes inward deflection of the at least one inwardly

projecting member.

14. The assembly of claim 8 , wherein the arrangement further comprises a

movable member mounted to a body of the needle tip, wherein the movable member is

axially moveble from a first position to a second position, and wherein, when in the

second position, the needle tip is prevented from being re-installed by inward deflection

of the at least one inwardly projecting member.

15. The assembly of claim 8 , wherein the arrangement further comprises an

elastic member mounted to a body of the needle tip, wherein the elastic member is

moveble from a first position to a second position, and wherein, when in the second

position, the needle tip is prevented from being re-installed by inward deflection of the at

least one inwardly projecting member.



16. The assembly of claim 1, wherein the safety mechanism comprises a

proximal needle cover.

17. The assembly of claim 1, wherein the safety mechanism comprises a

member which covers a distal end of the needle tip.

18. The assembly of claim 1, wherein the safety cover comprises a proximal

needle cover.

19. The assembly of claim 1, wherein the safety cover comprises a member

which covers a distal end of the needle tip.

20. The assembly of claim 1, wherein the needle tip cover is structured and

arranged to facilitate removal of the needle tip from the at least one of the pen needle,

the pre-loaded syringe, and the injection device.

21. A needle tip assembly comprising:

a needle tip comprising a body and a needle projecting from the body; and

a needle tip cover structured and arranged to facilitate installation of the needle

tip onto at least one of a pen needle, a pre-loaded syringe, and an injection device,

wherein the needle tip cover activates an arrangement for preventing re-

installation or re-use of the needle tip.

22. The assembly of claim 2 1, further comprising at least one of a safety

mechanism coupled to the needle tip via a living hinge and a safety cover non-

removably coupled to the needle tip.

23. The assembly of claim 2 1, wherein the needle tip cover is structured and

arranged to facilitate removal of the needle tip from the at least one of the pen needle,

the pre-loaded syringe, and the injection device.

24. A needle tip assembly comprising:

a needle tip comprising a body, a needle projecting from the body, and at least

one inwardly projecting member adapted to be deflected inwardly; and



a needle tip cover structured and arranged to facilitate installation of the needle

tip onto at least one of a pen needle, a pre-loaded syringe, and an injection device,

wherein, when the at least one inwardly projecting member is deflected inwardly,

the needle tip is prevented from being re-installed.

25. The assembly of claim 24, wherein the needle tip cover activates an

arrangement for preventing re-installation or re-use of the needle tip.

26. The assembly of claim 24, further comprising at least one of a safety

mechanism coupled to the needle tip via a living hinge and a safety cover non-

removably coupled to the needle tip.

27. The assembly of claim 24, wherein the needle tip cover is structured and

arranged to facilitate removal of the needle tip from the at least one of the pen needle,

the pre-loaded syringe, and the injection device.

28. The assembly of claim 24, further comprising an arrangement that is moveble

from a first position to a second position.

29. The assembly of claim 28, wherein the arrangement comprises a ring which

is axially moveble.

30. The assembly of claim 28, wherein the arrangement comprises a locking

member which is moveble from an unlocked position to a locked position.

31. The assembly of claim 28, wherein the arrangement comprises a movable

member mounted to the body of the needle tip, wherein the movable member is axially

moveble from a first position to a second position by the needle tip cover.

32. The assembly of claim 28, wherein the arrangement comprises a movable

member mounted to the body of the needle tip, wherein the movable member is axially

moveble from a first position to a second position, and wherein, when in the second

position, the needle tip is prevented from being re-installed.



33. The assembly of claim 28, wherein the arrangement comprises an elastic

member mounted to the body of the needle tip, wherein the elastic member is moveble

from a first position to a second position, and wherein, when in the second position, the

needle tip is prevented from being re-installed.

34. A method of using the needle tip assembly of claim 1, the method

comprising:

installing the needle tip assembly onto a proximal end of an injection device;

activating the arrangement before using the injection device; and

re-installing the needle tip cover and removing the needle tip using the needle tip

cover.

35. A method of using the needle tip assembly of claim 21, the method

comprising:

installing the needle tip assembly onto a proximal end of an injection device;

activating with the needle tip cover, an arrangement for preventing re-installation

or re-use of the needle tip; and

re-installing the needle tip cover and removing the needle tip using the needle tip

cover.

36. A method of using the needle tip assembly of claim 24, the method

comprising:

installing the needle tip assembly onto a proximal end of an injection device; and

re-installing the needle tip cover and removing the needle tip using the needle tip

cover,

wherein after removal, the at least one inwardly projecting member is deflected

inwardly so as to prevent re-installation of the needle tip.

37. A needle tip assembly housing and installation tool comprising:

a housing member containing a plurality of needle tip assemblies arranged one

of in series and one in front or the other,

wherein the housing member has an end that is structured and arranged to assist

a user in installing one of the plurality of needle tip assemblies onto at least one of a

pen needle, a pre-loaded syringe, and an injection device.



38. The housing and tool of claim 37, further comprising an advancing

mechanism for moving at least one of the plurality of needle tip assemblies to an

installation position.
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