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(57) Abstract: A hypodermic needle assembly configured such that the movement of a needle shield into position to block the needle
tip occurs as a direct consequence of a longitudinal force applied by insertion of a syringe plunger is provided. The hypodermic
needle assembly according to the present invention comprises a needle, a needle hub, and a safety spring clip assembly, the safety
spring clip assembly being configured to automatically launch from the needle hub and slide along the needle until the spring clip
meets a needle stop at the needle tip, thus preventing the guard from being removed from the needle shaft. A method of using the
hypodermic needle assembly according to the present invention is also provided, which includes the method of launching the spring

clip with a syringe having multiple advancing mechanisms.
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SPRING LAUNCHED NEEDLE SAFETY CLIP
[0001]  Hypodermic needle assemblies are discussed herein which include a
needle assembly having a resilient member —for launching a safety clip device to block
the tip of a disposable needle after use to facilitate the safe handling of such needles.
Syringes with distinct mechanisms for dispensing medication and for launching the safety

clip are also discussed.

CROSS-REFERENCE TO RELATED APPLICATION
[0002]  This is a continuation-in-part of application Serial No. 09/965,055
entitled “Spring Launched Needle Safety Clip” filed September 26, 2001, the content of

which is expressly incorporated herein by reference.

BACKGROUND

[0003] Medical care of individuals requires the widespread use of needles for
taking blo;d samples, intravenous drug delivery, and the introduction or removal of other
fluids via cannula, needles, or syringes. In the current context, the use of hypodermic
needles to deliver plasma, anesthetics, or other medications has become commonplace in
medicine, science, veterinary medicine, and biotechnology. The use of a hypodermic
needle typically iﬁvolves first inserting a needle into the patient, injecting a substance or
withdrawing a substance as required, and then removing the needle from the patient. In

most applications, the withdrawn and contaminated needle must be handled very

carefully during disposal to avoid needle stick injury.
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[0004] To help prevent health care workers from becoming injured, guards
have been developed to block the tip of these needles after use. Indeed, needle stick
protection for medical professionals has become of particular importance in recent years
because of the prevalence of potentially fatal infectious diseases, such as, for example,
Acquired Immune Deficiency Syndrome (AIDS) and hepatitis, that can be transmitted by
the exchange of bodily fluids through inadvertent wounds caused by accidental needle tip
pricks after withdrawal from infected patients. Accordingly, many kinds of needle
protection devices are available for providing post injection needle stick protection.

[0005] Devices which have been introduced to provide added protection
against punctures by used needles fall into three basic categories, those which hide the
withdrawn needle within a needle shield launched via a needle shield launching
mechanism, those which require placement of a separate needle guard, and those which
include a sliding shield which must be manually pushed along the needle shaft and over
the tip of the used needle. Most of these needle guards are cumbersome and interfere
with a sinéle-handed procedure, and or require additional complicated pieces to attach the
needle guard to the needle tip.

[0006] Of the first type, i.e., devices which hide the withdrawn needle within
a launched needle shield, there are several designs. However, all of these designs have
undesirable features which make them unsuitable for many applications. For example, in
one conventional design, a spring biased needle shield is provided which lockingly
engages with the needle tip when the user manually activates the spring mechanism after
the needle is withdrawn from the patient. However, while this mechanism provides for

preventing the needle shield from disengaging and mdving back down the length of the
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needle, the needle shields are only frictionally engaged to the tip of the needle, such that
it is possible to slip the needle shield off of the distal end of the needle leaving the needle
tip exposed. In addition, this design requires the user to manually activate the spring
mechanism, which adds to the complexity of the design, manufacture, and use of the
hypodermic needle assembly.

[0007] In another conventional design, the needle has a slightly expanded
portion at the tip which prevents the needle shield from sliding off of the distal end of the
needle once engaged. However, the needle shields utilizing this design still require the
user to manually activate a second mechanism that then engages the needle gilard, adding
to the complexity of the design, manufacture and use of the hypodermic needle assembly.

[0008]  Within this first category there are also a number of hypodermic
needle assemblies for shielding the needle tip from being exposed once the needle is
withdrawn from the patient which are automatically activated by the depression of the
hypodermic plunger. However, the needle guards provided in most of these prior art
designs consist of a simple hollow sleeve having an open distal end. While this design
does provide protection from most inadvertent contact with the needle tip, it is still
possible with such designs for a user to accidentally or purposefully insert a finger into
the open distal end of the needle guafd sleeve and thus come into contact with the
contaminated needle tip.

[0009]  Of the second and third types of needle shields, i.e., those which
require placement of a separate needle guard or which use a shield that is manually
pushed along a needle, there are several different designs. A number of these needle

shields include either a spring-clip fitting or a frictional fitting, which are either placed
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directly on the tip of the needle or are movable from the base of the needle to the tip of
the needle along the longitudinal direction of the needle. In the later embodiment, the
user manually slides the needle shield toward the tip of the needle to thereby engage the
needle shield around the needle tip. However, these manually activated designs require
that the user either slide or apply the needle shield to the tip of the needle by hand,
significantly raising the risk of unintentional contact with the needle tip.

[00010] Present day techniques thus offer a large number of solutions for
protecting medical staff from used needles. However, as noted above, the known
solutions suffer from at least one serious drawback. Accordingly, a hypodérmic needle
assembly is needed which reduces the risk of unintentional exposure of the used needle
after use by automatically engaging the needle shield once injection is complete, without

the need for additional complex mechanisms or cumbersome user operation.

SUMMARY OF THE INVENTION

[00611] According to the present invention, there is provided a hypodermic
needle assembly designed such that the action of compressing the plunger of the syringe
automatically activates a resilient, member-loaded needle shield such that the needle
shield moves into position to block the needle tip, such that there is no risk of accidental
injury and infection from an exposed needle and there is no need for the activation of any
additional mechanisms to complete the needle shielding process.

[00012] The safety hypodermic needle assembly provided in accordance with
practice of the present invention is a single-use device that is independent from the

syringe assembly and is detachably attachable thereto. In one aspect, the safety
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hypodermic needle assembly comprises a needle hub having open proximal and distal
ends, wherein the open proximal end defines a chamber configured to engage the tip of a
syringe, and wherein the syringe tip has a plunger pin slidably mounted therein. A needle
is provided which defines a longitudinal axis and has proximal and distal end portions.
The distal end portion of the needle comprises a sharp needle tip, and the proximal end
portion is mounted in the needle hub. The needle hub is configured such that the
f)roximal end portion of the needle is in fluid communication with the syringe tip
engagement chamber, and the distal end portion of the needle extends out from the distal
end of the needle hub. A needle tip safety guard assembly is provided which‘comprises a
needle tip safety guard which is mounted on the needle and arranged at the distal end
portion of the needle hub. The needle tip safety guard assembly has a proximal end
portion disposed within the open distal end of the needle hub, and the needle tip safety
guard has a needle opening therein through which the needle extends. The needle tip
safety guard assembly is configured such that when the needle tip safety guard is urged
over the ne;edle tip, the needle tip guard is engaged to block the needle tip.

[00013] * A needle guard activator assembly is provided for urging the needle tip
safety guard in a distal direction along the needle. The activator assembly comprises a
pressure trigger and a resilient member, wherein the pressure trigger is mounted in the
needle hub and is arranged between the syringe plunger when the syringe tip is in the
syringe tip engagement chamber and the needle tip safety guard, such that when the
syringe plunger is translated distally, the plunger pin mechanically interacts with the
pressure trigger. The pressure trigger is configured to transmit the force of the plunger

pin longitudinally along the axis of the needle assembly in a distal direction, such that the
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resilient member is activated to urge the needle tip safety guard distally along the needle
and over the needle tip to its blocking position. The needle tip safety guard is passively
actuated so that the user is not required to perform any operations outside of those
employed using conventional hypodermic needles. In order to use the safety hypodermic
needle assembly, it is not necessary for the user to learn additional procedures. The
needle tip safety guard automatically blocks the needle tip so that the user, or those who
dispose of the used needle, are not subjected to inadvertent needle sticks.

[00014] The safety hypodermic needle assembly provided in accordance with
practice of the present invention may also be characterized as a safety hypodérmic needle
assembly which comprises a needle hub, a pressure fitting, a resilient member, and a
pressure trigger and wherein the needle hub further comprises an internal needle
assembly having a needle fixedly secured thereto and a stop member. The pressure
fitting further comprises two elongated arms, two tapered ramps, a distal end having an
opening, and a pair of cut-outs or a pair of male detents; and wherein the pair of male
detents orxthe pair of cut-outs are configured to engage the stop member, wherein the
pressure trigger is configured to interact with the tapered ramps, and wherein the
elongated arms are configured to spread radially as a result of the interaction between the
pressure trigger and the tapered ramps.

[00015] The safety hypodermic needle assembly discussed herein may be used
with a standard syringe or a syringe with separate mechanisms for dispensing the
medication and for launching thé spring clip. Examples of the latter syringe includes a
syringe for injecting fluids and having two distinct advancing mechanisms comprising a

barrel having a proximal end and a distal end, a syringe tip located on the distal end, and
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an enclosed end having a bore for passing fluids. The syringe also includes a plunger
having a proximal end and a distal end, an extension pin extending from the distal end,
and a plunger tip disposed on the distal end and having the extension pin passing
therethrough; wherein plunger is configured to move from a first position to a second
position in which the plunger tip contacts the enclosed end of the barrel by application of
a first distally force; and wherein the plunger is configured to move té a third position
relative to the plunger tip by application of a second distally force, which is greater than

the first distally force.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of the present invention will become
appreciated as the same becomes better understood with reference to the specification,
claims and drawings wherein:

FIG. 1a is a semi-schematic cross-sectional top view of an unactivated
hypodenn;c needle assembly according to one embodiment of the present invention not
yet attached to a syringe;

FIG. 1b is a semi-schematic cross-sectional top view of the hypodermic needle
assembly of FIG. 1a shown in its activated state and attached to a syringe;

FIG. Icisa semi—schematic top view of the hypodermic needle assembly of FIG.
1a shown in its activated state;

FIG. 2a is a semi-schematic cross-sectional top view of an unactivated

hypodermic needle assembly according to a second embodiment of the present invention

not yet attached to a syringe;
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FIG. 2b is a semi-schematic cross-sectional top view of the hypodermic needle
assembly of FIG. 2a shown in its activated state and attached to a syringe;

FIG. 2c is a semi-schematic top view of the hypodermic needle assembly of FIG.
2a shown in its activated state;

FIG. 3a is a semi-schematic cross-sectional top view of an unactivated
hypodermic needle assembly according to a third embodiment of the present invention
not yet attached to a syringe;

FIG. 3b is a semi-schematic cross-sectional top view of the hypodermic needle
assembly of FIG. 3a shown in its activated state and attached to a syringe;

FIG. 3c is a semi-schematic top view of the hypodermic needle assembly of FIG.
3a shown in its activated state;

FIG. 4a is a semi-schematic cross-sectional top view of an unactivated
hypodermic needle assembly according to a fourth embodiment of the present invention
attached to a syringe;

FI&. 4b is a semi-schematic cross-sectional top view of the hypodermic needle
assembly of FIG. 4a shown in its activated state and attached to a syringe;

FIG. 4c is a semi-schematic perspective view of the hypodermic needle assembly
of F1G. 4a shown in its activated state;

FIG. 5a is a semi-schematic cross-sectional top view of an unactivated
hypodermic needle assembly according to a fifth embodiment of the present invention

attached to a syringe;



10

15

20

WO 03/028791 PCT/EP02/10472

FIG. 5b is a semi-schematic cross-sectional top view of an unactivated
hypodermic needle assembly according to the sixth embodiment of the present invention
attached to the syringe;

FIG. 5c is a semi-schematic top view of the hypodermic needle assembly of FIG.
5b shown in its activated state and attached to a syringe;

FIG. 6a is a semi-schematic cross-sectional top view of an unactivated hypodermic
needle assembly according to a seventh embodiment of the present invention attached to
a syringe;

FIG. 6b is a semi-schematic cross-sectional top view of the hypodérmic needle
assembly of FIG. 6a shown in its activated state and attached to a syringe;

FIG. 6¢ is a semi-schematic perspective view of the hypodermic needle assembly
of FIG. 6a shown in its activated state and attached to a syringe;

FIG. 6d is a semi-schematic exploded perspective view of the hypodermic needle
assembly and syringe of FIG. 6a;

FIé. 6e is a semi-schematic cross-sectional view of the hypodermic needle
assembly taken along line 6e-6¢ of FIG. 6a;

FIG. 7a is a semi-schematic cross-sectional side view of an unactivated
hypodermic needle assembly according to the eighth embodiment of the present
invention attached to a syringe;

FIG. 7b is a semi-schematic cross-sectional end view of the unactivated
hypodermic needle assembly of FIG. 7a taken at line A-A,;

FIG. 7c is a semi-schematic cross-sectional side view of the hypodermic needle

assenibly of FIG. 7a shown in its activated state;
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FIG. 7d is a semi-schematic perspective view of the hypodermic needle assembly
of FIG. 7c;

FIG. 7e is a semi-schematic exploded perspective view of the hypodermic needle
assembly of FIG. 7a;

FIG. 8a is a semi-schematic cross-sectional side view of an unactivated
hypodermic needle assembly according to the ninth embodiment of the present invention;

FIG. 8b is a semi-schematic cross-sectional side view of the hypodermic needle
assembly of FIG. 8a shown in its activated state and attached to a syringe;

FIG. 9a is a semi-schematic cross-sectional side view of an unactivated
hypodermic needle assembly aceording to the tenth embodiment of the present invention;

FIG. 9b is a semi-schematic cross-sectional side view of the hypodermic needle
assembly of FIG. 9a shown in its activated state and attached to a syringe;

FIG. 10a is a semi-schematic cross-sectional side view of an unactivated
hypodermic needle assembly according to the eleventh embodiment of the present
invention, :Nhich includes a protective cap;

FIG. 10b'is semi-schematic cross-sectional side view of the hypodermic needle
assembly of FIG. 10a shown in its activated state and attached to a syringe;

FIG. 11a is a semi-schematic cross-sectional side view of an unactivated
hypodermic needle assembly according to the twelfth embodiment of the present
invention;

FIG. 11b is a semi-schematic cross-sectional side view of the unactivated

hypodermic needle assembly of FIG. 11a from a different perspective;

10
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FIG. 1lc is a semi-schematic cross-sectional end view of the unactivated
hypodermic needle assembly of FIG. 11a taken at line B-B;

FIG. 12a is a semi-schematic cross-sectional side ViGW{ of an unactiyated
hypodermic needle assembly according to the thirteenth embodiment of the present
invention;

FIG. 12 b is a semi-schematic cross-sectional side view of the unactivated
hypodermic needle assembly of FIG. 12a from a different berspective;

FIG. 13 a is a semi-schematic cross-sectional side view of an unactivated
hypodermic needle assembly according to the fourteenth embodiment of the present
invention, which includes a proximal hub section and a distal hub section;

FIG. 13b is a semi-schematic cross-sectional side view of the unactivated
hypodermic needle assembly of FIG. 13a from a different perspective;

FIG. 13c is a semi-schematic cross-sectional end view of the unactivated
hypodermic needle assembly of FIG. 13a taken at line C-C;

FIE}. 13d is a semi-schematic cross-sectional end view of the unactivated
hypodermic needle assembly of FIG. 13a taken at line D-D;

FIG. 14a is a semi-schematic cross-sectional side view of an unactivated
hypodermic needle assembly according to the fifteenth embodiment of the present
invention, which includes a pressure fitting;

FIG. 14b is a semi-schematic cross-sectional end view of the unactivated
hypodermic needle assembly of FIG. 14a taken at line E-E;

FIG. 14c is semi-schematic cross-sectional side view of the hypodermic needle

assembly of FIG. 14a shown in its activated state and attached to a syringe;

11
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FIG. 15a is a combination semi-schematic cross-sectional side view and elevation
view of a syringe with a trigger gap provided in accordance with practice of the present
invention;

FIG. 15b is a combination semi-schematic cross-sectional side view and elevation
view of the syringe of FIG. 15a with the trigger gap taken up by the plunger;

FIG. 15c¢ is a semi-schematic cross-sectional side view of the syringe of FIG. 15a
mounted to an unactivated hypodermic needle assembly, which is in accordance with the
sixteenth embodiment of the present invention;

FIG. 15d semi-schematic cross-sectional side view of the syringe and‘hypodermic
needle assembly of FIG. 15¢ in an activated position;

FIG. 16 is a semi-schematic cross-sectional side view of an alternative syringe
with a trigger gap provided in accordance with practice of the present invention;

FIG. 17 is a semi-schematic cross-sectional side view of an alternative syringe
with a trigger gap provided in accordance with practice of the present invention;

FIE}. 18a is a semi-schematic cross-sectional side view of another alternative
syringe with a trigger gap provided in accordance with practice of the present invention;

FIG. 18b is a semi-schematic cross-sectional side view of the alternative syringe
of FIG. 18a in a triggered mode;

FIG. 19a i1s a semi-schematic cross-sectional side view of an unactivated
hypodermic needle assembly according to the seventeenth embodiment of the present
invention;

FIG. 19b is a semi-schematic cross-section end view of the unactivated

hypodermic needle assembly of FIG. 19a taken at line F-F;

12
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FIG. 19c¢ is a semi-schematic cross-sectional side view of the hypodermic needle
assembly of FIG. 19a shown in its activated state and attached to a syringe; and
FIG. 19d is a perspective exploded view of the various components that make the

hypodermic needle assembly of FIG. 19a.

DETAILED DESCRIPTION OF THE INVENTION

[00016] The present invention is directed to a hypodermic needle assembly
designed such that the movement of the needle shield into position to block the needle tip
occurs as a direct consequence of the depression of a syringe plunger while injecting a
medicant into a patient. The detailed description set forth below in connection with the
appended drawings is intended as a description of the presently preferred embodiments of
the hypodermic needle assembly provided in accordance with the present invention and is
not intended to represent the only forms in which the present invention may be
constructed. or utilized. The description sets forth the features and the steps for
constructiI;g and using the hypodermic needle assembly of the present invention in
connection with the illustrated embodiments. It is to be understood, however, that the
same or equivalent functions and structures may be accomplished by different
embodiments that are also intended to be encompassed within the spirit and scope of the
invention. Also, as denoted elsewhere herein, like element numbers are intended to
indicate like or similar elements or features.

[00017] One illustrative embodiment of a hypodermic needle assembly
according to the present invention is shown in FIGs. la-1c. The hypodermic needle

assembly 10 shown therein comprises an introducing needle 12 arranged within a needle

13
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hub 14 in a conventional manner, and a spring-loaded safety clip needle tip guard
assembly 16. The spring-loaded safety clip assembly 16 is mounted around the shaft of
the needle 12 and, in an unactivated mode (as shown in FIG. 1a), is positioned within the
needle hub 14. The safety clip assembly 16 comprises a pressure trigger 18, a spring clip
20, and a resilient member 21 fixedly connected therebetween. The spring clip 20 is
slidably mounted to the needle 12 within the needle hub 14.

[00018]  Any suitable needle 12 can be utilized With the present invention such
that the needle 12 is constructed to slidingly cooperate with the spring clip 20. In the
embodiment shown in FIGs. 1a-1c, the needle 12 includes a hollow shaft ha;ving a sharp
tip 22 at the distal end and a proximal end which is arranged within the needle hub 14.
The proximal end of the needle 12 communicates with a syringe tip engagement chamber
42 defined by the needle hub 14 and described below in greater detail.

[00019] Referring to FIGs. 1a-6a, the needle 12 has a proximal end adjoining
the needle hub 14 and a distal end having a sharp tip 22 and comprises a cylindrical shaft
having a Iongitudinal axis and defining an inner hollow passageway having an inner
diameter. A needle stop 24 is disposed along the length of the needle shaft between the
proximal and distal ends and, preferably, is proximate to the distal end of the needle. The
diameter of the hollow passageway (nmot shown) extending through the needle is
substantially constant. In one preferred embodiment, the needle alsc; has the same
outside diameter along its entire length. In this embodiment, the needle stop 24 is a
crimped portion of the needle 12 formed by crimping the needle utilizing any
conventional needle crimping tool. According to this preferred embodiment, the needle

stop 24 comprises a crimped portion of the ﬁeedle that extends out of the longitudinal
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axis defined by the rest of the needle shaft. Preferably, the needle stop 24 extends about
0.002 inches outside of the initial outside diameter of the needle shaft 12 prior to
crimping. In one embodiment the crimp is formed with a cylindrical crimping tool with a
radius of about 0.118 inches. Altematively, the needle stop can include a change in
contour such as an enlarged shaft section for providing a physical barrier for limiting the
distal travel of the spring clip, as further discussed below.

[00020] Referring now to FIGs. 1b-4b, 5c, and 6b, the distance between the
needle stop 24 and the needle tip 22 must be less than the total length of the spring clip
20 such that the needle tip 22 can be blocked thereby. In a preferred embbdiment, the
distance between the needle stop 24 and the needle tip is such that the needle stop
engages a restraining hole or opening 26 in an end wall 28 of the spring clip 20 just after
the spring clip engages to block the needle tip. Because the restraining opening 26 in the
end wall 28 of the spring clip 20 is unable to move past the needle stop 24, the spring clip
is prevented from being pulled ﬂorﬁ or otherwise being moved off the distal end of the
needle 12.‘ Thus, when the spring clip is activated such that it slides distally along the
length of the needle 12 to the tip 22, the needle tip is blocked by the spring clip and the
portion of the needle stop 24 extending out of the longitudinal axis of the needle 12
interacts with the restraining hole 26 in the end wall 28 to prevent the spring clip from
being fully withdrawn from the needle 12, thus preventing the needle tip from being
exposed.

[00021] Although one embodiment of a needle 12 is described above, any
suitable needle can be utilized such that the needle can be easily inserted into and

withdrawn from a patient, the spring clip 20 can readily slide along the needle, and the
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spring clip cannot be fully withdrawn from the needle once the spring clip is engaged on
the needle tip.

[00022]  Although a crimped needle stop 24, as described above, is preferable
because of the simple and inexpensive nature of producing a crimp in a needle, the needle
stop 24 can be formed in any shape suitable to prevent the spring clip 20 from being
completely withdrawn from the needle tip 22. In one alternative embodiment, the needle
stop 24 is provided as an enlarged diameter portion of the needle where the diameter is
slightly larger than the diameter of the restraining opening 26 through the end wall 28 of
the spring clip. Thus, when the spring clip is launched along the length of t_he needle by
the resilient member 21, which in a preferred embodiment is a spring, and the needle
tip 22 is blocked by the spn'ng clip, the diameter of the needle stop 24 prevents the spring
clip from being completely withdrawn from the needle tip 22, thereby preventing the
needle tip from being exposed. Such an enlarged-diameter needle stop can be formed by
any suitable technique, such as, for example, by electroetching material from the needle
upstream mand downstream from the needle stop area to reduce the diameter of the
remainder of the needle. Grinding is another alternative for shaping the needle 12 to the
desired configuration. Either technique provides a shaped needle 12 of integral
construction, which is preferred. Other possible techniques for providing the needle stop
include plating the area selected for enlargement, or insert molding a band of polymeric
material around the needle or welding or adhesive bonding a sleeve onto the needle.

[00023] Any needle hub 14 design can be utilized in the safety hypodermic
needle assembly of the present invention, such that a needle 12 and safety clip assembly

16 are arranged therein and, if separate, a syringe 30 comprising a plunger 31
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incorporating an extension pin 3la which extends into the syringe tip and, in some
embodiments, extends through and out from the syringe tip can be adjoined thereto. The
needle hub 14 employed in accordance with the embodiments of the invention shown in
FIGs. 1-6 comprises an integrally molded body 32 defining an axial cylindrical inner
needle passageway 34 having dimensions designed to accept the needle 12 therein and to
allow the pressure trigger 18 and resilient member 21 to be slidably movable therein. (In
some embodiments, the reference numbers are followed by one or moré superscript
primes (N) to differentiate between common elements which have different structural
features.) With regard to the fixation of the needle 12 and pressure trigger 18 within the
passageway 34, the needle hub 14 should meet the “pull strength standard” such that if
the needle 12 should strike bone or solid mass during injection, neither the needle 12 nor
pressure trigger 18 will be pushed proximally out from the back of the needle hub 14.
The needle passageway 34 is also arranged and designed such that the slidable pressure
trigger 18 cannot be moved distally beyond a certain point, nor can the needle 12 be
dislodgedafrom the needle hub 14 in a distal direction. Table 1, below lists international
standards for ne€dle hub “push” and “pull” strengths for needles having a variety of outer

diameters.
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Table 1: International Standard for Needle Hub Push and Pull Strengths

Needle Outer Diameter (mm) Connection Strength (IN)
0.3 22
0.33 22
0.36 22
0.4 * 22
0.45 22
0.5 22
0.55 34
0.6 34
0.7 40
0.8 44
0.9 54
1.1 69
1.2 69

[00024] A cylindrical spring clip cavity 36 coaxial with the needle
passageway 34 and having a support wall 38 in its proximal end and a spring clip opening
40 in its distal end is provided in the distal end of the needle hub 14. The proximal end
of the needle hub is defined by the syringe tip engagement chamber 42 which is slightly
conical in shape and which, in some embodiments, is a female luer fitting or luer taper.
The syringe tip engagement chamber is coaxial with the needle passageway 34 and has an

opening 44 provided therein to accommodate the tip of a syringe, which generally has a
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male luer configuration, in liquid-tight engagement. The spring clip 20, when
unactivated, is positioned within the spring clip cavity 36. A pressure fitting 45 is located
at the proximal end of the spring clip and is in mechanical communication with the
support wall 38 of the spring clip cavity. The pressure trigger 18 and resilient member 21
are positioned within the needle passageway 34, such that the proximal end of the needle
clip assembly 16 and the needle 12 are in mechanical and fluid communication,
respectively, with the distal end of the syringe tip engagement chamber 42. As shown in
FIGs. la-6a, the above elements are arranged such that the needle 12 passes at least
partially through and out from the distal end portion of the pressure triggefr 18, through
the resilient member 21 in the needle passageway 34, through the spring clip 20 in the
spring clip cavity 36, and out from the needle hub opening 40.

[00025] The needle hub 14, comprising the needle passageway 34, spring clip
cavity 36, and syringe tip engagement chamber 42, can have any suitable design such that
the needle 12, needle tip guard 16, pressure trigger 18 and syringe 30 can be functionally
disposed ’&mrein. In the embodiment shown in FIGs. 1a-1c, for example, the distal needle
hub exit opening 40 of the spring clip cavity is in coaxial arrangement with the needle
passageway 34, and has a sufficient diameter to allow the spring clip 20 to be ejected
distally from the needle hub 14 along the needle shaft 12. In this embodiment, the needle
passageway 34 has an opening 46 in the spring clip cavity end wall 38, and the pressure
fitting 45, which is ring-shaped and located at the proximal end of the spring clip and
mounted around the needle, is frictionally engaged with the opening 46. The needle
passageway 34 aléo has a pressure trigger engaging opening 48 arranged in the distal end

portion of the syringe tip engagement chamber 42, such that a pressure trigger fitting
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portion 47 of the pressure trigger 18 is frictionally engaged therewith, and such that the
pressure trigger can engage a pin 31a which is provided as an extension of the syringe
plunger 31. In this embodiment, the needle passageway 34 also comprises a pressure
trigger stop 49 comprising a metal sleeve. The sleeve incorporates a pressure trigger stop
indented portion 49a formed therein which is arranged coaxially within the needle
passageway 34 such that the pressure trigger 18 is prevented from sliding distally past the
pressure trigger stop indention 49a. In addition, the pressure trigger engaging opening 48
at the proximal end of the needle passageway 34 is tapered such that the slidable pressure
trigger 18 cannot be moved in the proximal direction. In this embodiment; the resilient
member 21 is a coil spring disposed coaxially around the needle 12 within the needle
passageway 34. The spring is engaged at its distal end in a circumferential recess in the
pressure fitting 45 which, in turn, is in contact with the spring clip end wall 28 and is
engaged at its proximal end with the pressure trigger 18, such that the spring
mechanically interacts with both the spring clip and the pressure trigger. While in this
embodimgnt, the spring is not fixedly attached to the pressure trigger 18, if desired, the
spring may be fixedly attached thereto. The needle 12 is fixedly attached to the pressure
trigger, such that when the pressure trigger is moved distally at the ﬁrging of the
extension pin 31a of the syringe plunger 31, the needle also moves in the distal direction.
[00026] In the embodiment of the needle assembly shown in FIGs. 2a-2c, the
needle passageway 34, spring clip cavity 36, and syringe tip engagement chamber 42 are
designed generally as described for FIGs. 1a-1c above, except that the needle passageway
34 has dimensions sufficient to allow the insertion of a pressure trigger 18' that extends

along the entire length of the needle passégeway 34. The proximal end of the pressure
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trigger 18' interacts with the extension pin portion 31a of the plunger 31 of the syringe
30 and the distal end portion of the pressure trigger 18' interacts directly with the
pressure fitting 45 disposed in the distal end of the needle passageway 34 adjacent to the
proximal end of the spring clip cavity 36. In such an embodiment, the resilient member
21 is a coil spring disposed coaxially around the needle 12 within the cylindrical body of
the pressure trigger 18'. As was the case with the FIG. 1 embodiment, the spring is
engaged at its distal end in a circumferential recess in the pressure fitting 45 which, in
turn, is in contact with the spring clip end wall 28. In this embodiment, the needle
passageway 34 also includes a pressure trigger stop 49' comprising a ﬁetal sleeve having
an indented portion 49a' therein arranged coaxially within the needle passageway 34 and
designéd to interact with an enlarged portion 18aN of the pressure trigger such that the
pressure trigger 18' is prevented from sliding distally past the pressure trigger stop 49a'.
The pressure trigger engaging opening 48 at the proximal end of the needle passageway
34 is also tapered, as shown, such that the slidable pressure trigger 18' cannot be moved
in the pro>Zimal direction. In this embodiment, as in the embodiment shown in FIGs. 1a-
1c, the needle 12 is fixedly attached to the slidable pressure trigger 18' such that the
needle 12 moves therewith when the pressure trigger 18' is urged distally by the action of
the syringe plunger 31.

[00027] Although metal sleeves 49 and 49' are shown forming the pressure
trigger stop 49a and 49aN in the two exemplary embodiments shown in FIGs. 1a-1c and
2a-2c respectively, in an alternative embodiment the metal sleeve is omitted and the

pressure trigger stop 49a is provided by a ring integrally formed circumferentially around
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the wall of the needle passageway 34 which extends into the needle passage, reducing its
diameter at that location.

[00028] In the exemplary embodiment of the needle assembly shown in FIGs.
3a-3c, the spring clip assembly 16 further comprises a spring clip housing 50. In this
embodiment, the spring clip cavity 36 has dimensions such that the housing 50 can be
inserted into the cavity and then ejected distally therefrom along the needle shaft 12. In
this embodiment, as is best shown in FIGs. 3a and 3b, the needle passageway 34 has a
needle clip housing engaging opening 46' formed in the spring clip cavity end wall 38. A
pressure fitting 51, which is integrally formed on the proximal end of the h;)using 50, is
frictionally engaged in the opening 46N. A frangible seal 48', which is formed around an
external flange 47' disposed around the proximal end of the pressure trigger 18", is
amularly engaged with the inside surface of the wall of the syringe tip engagement
chamber 42. In this embodiment, as with the embodiment shown and described in FIGs.
1 and 2 above, the needle passageway 34 comprises a pressure trigger stop 49a"
comprisin; a ring formed integrally in the wall of the needle passageway 34 and arranged
such that the pressure trigger 18" is prevented from sliding distally past the pressure
trigger stop 49a". If desired, in an alternative embodiment of the spring assembly of the
present invention, a portion of the proximal end of the needle passageway 34 can be
tapered such that the slidable pressure trigger 18" cannot be moved in the proximal
direction due to an interference between the taper and the external flange 47N.

[00029] In the embodiment shown in FIGs. 3a and 3b, the pressure trigger 18"
comprises a cylindrical body within which the needle 12 is fixedly attached and the

resilient member 21 is disposed. The resilient member 21 is a coil spring and is disposed
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coaxially around the needle 12 within the body of the pressure trigger 18", which itself is
disposed within the needle passageway 34. In the unactivated state (shown in FIG. 3a),
the external flange 47' extends outwardly from the pressure trigger 18" and engages the
inner wall of needle passageway 34 at the frangible seal 48' formed around the inner wall.
When engaged by the extension pin 31a of the plunger 31 and the plunger is pushed in
the distal direction, the frangible seal 48N is broken and the pressure trigger 18" can slide
distally in the needle passageway (FIG. 3b). The needle 12 is fixedly attached at its
proximal end to the pressure trigger 18", and the spring 21 extends between the pressure
trigger 18" and the housing 50, such that the spring mechanically interacts with both the
spring clip 20 and the pressure trigger 18". As in the embodiment shown in FIGs. 2a-2c,
the pressure trigger 18" in this embodiment is of sufficient length such that the proximal
end of the pressure trigger 18" mechanically interacts with the extension pin 31a of the
syringe plunger 31, and the distal end of the pressure trigger 18" mechanically interacts
directly with the proximal end of the housing 50. In this embodiment, the above
elements a}e arranged such that the needle 12 passes through the pressure trigger 18", and
the spring 21 in the needle passageway 34, through the housing 50 and spring clip 20 in
the spring clip cavity 36, and out from the needle hub opening 40.

[00030] In the exemplary embodiment of the needle assembly shown in FIGs.
4a-4c, the spring c.lip pressure fitting 45' has a relatively wider diameter so as to
effectively reduce the support wall 38' of the needle tip guard cavity 36 to a minimum. In
this embodiment; the pressure trigger 180 further comprises an annular stop engaging
flange or skirt 49b which extends around the proximal end of the pressure trigger with a

diameter slightly larger than the diameter of the cylindrical pressure trigger body 180
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The needle passageway 34 also comprises a pressure trigger stop 49al¢ omprising a ring
formed circumferentially around the wall defining the needle passageway 34 thereby
reducing the diameter of the needle passageway at that location. The pressure trigger
18 Ois prevented from sliding distally past the pressure trigger stop 49allby the
engagement of the stop 49allwith the flange 49b. In addition, a ring 480 extending
around the proximal end of the inner surface of the needle passageway 34 is configured
to engage the stop engaging flange 49b such that the slidable pressure trigger 18(¢a nnot
be moved past the ring 480 in the proximal direction.

[00031] In this embodiment, the pressure trigger 18(]comprises a slidable
cylindrical body within which the needle 12 is fixedly attached and the resilient
member 21 is disposed. The resilient member 21 is a coil spring and is disposed
coaxially around the needle 12 within the body of the pressure trigger 1800w hich itself is
disposed within the needle passageway 34. The needle is fixedly attached at its proximal
end to thea;;ressure trigger 180 In this embodiment, the spring is not fixedly attached to
the pressure fitting but is in removable contact therewith and mechanically interacts with
both the spring clip 20 and the pressure trigger 180 The needle 12 extends proximally
from the pressure trigger 180such that the proximal end of the needle 12 mechanically
interacts with the extension pin 31a of the plunger 31 of the syringe 30, and the distal end
of the pressure trigger 18Cim echanically interacts directly with the pressure fitting 45'. In
the illustrated embodiment, the needle 12 passes through the pressure trigger 18Chan d
spring 21 of the needle tip guard assembly 16 in the needle passageway 34, through the

pressure fitting 45' and spring clip 20 in the spring clip cavity 36, and out from the

24



10

15

20

WO 03/028791 PCT/EP02/10472

needle hub opening 40. In this embodiment, the clip 20 extends distally from the cavity
36 when the needle assembly is in its unactivated condition.

[00032] In the exemplary embodiment shown in FIG. 5a, the needle clip
assembly 16 and the needle hub 14 are generally as described above with reference to
FIGs. 4a-dc, except that the syringe tip engagement chamber 42 further comprises a
proximal needle stop 49¢ and the pressure trigger 18" further comprises at least one
flexible hook 47a. The flexible hook 47a is configured to engage the proximal needle
stop 49¢ to thereby prevent the pressure trigger from sliding proximally out of the needle
hub 14 when it is subjected to a proximally directed force; such as, for examﬁle, when the
needle impacts on a bone. The proximal needle stop 49¢ may comprise any suitable
engaging flange, such as, for example, a snap ring disposed within an annular groove
formed in the wall of the syringe tip engagement chamber 42. In this embodiment, the
engaging opening 48 Ocomprises an engaging surface specifically configured to catch
and hold the flexible hook 47a to releasably hold the pressure trigger 18" against
inadverten‘t distal movement prior to activation by the syringe extension pin 31a. The
hook 47a is configured such that, during activation, the syringe extension pin 3la
interacts with a platform 47b which extends from the bottom portion of the hook to move
the hook inwardly, thereby disengaging the hook from the opening 48k nd allowing
distal movement of the pressure trigger 18"". In such an embodiment, once the hook 47a
on the pressure trigger 18"" is moved distally past the engaging opening 48[1t he hook
47a springs outwardly toward the wall of the needle passageway 34. When in this

configuration (shown in FIG. 5c), any proximal movement of the pressure trigger 18™

will push the hook 47a against the annular distal wall of the engaging opening 48(1o
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thereby block further proximal movement. As in the embodiments shown and described
in FIGs. 1-4 above, the needle 12 is fixedly mounted within the slidable pressure trigger
18" such that the needle moves with the pressure trigger when the pressure trigger is
moved distally by the extension pin 31a of the syringe plunger 31.

[00033] Inthe exemplary embodiment shown in FIGs. 5b and 5c, the needle tip
guard assembly 16 and the needle hub 14 are generally as described above with reference
to FIGs. 4a -4¢ and 5a, except that the assembly further comprises an intermediate pusher
assembly 31b disposed within the syringe tip engagement chamber 42 between the
syringe 30 and the pressure trigger 18"". In this embodiment the pressure trigger 18™
comprises at least one flexible hook 47a and further has an enlarged proximal end 47c.
The intermediate pusher assembly 31b is configured to transmit the force of the extension
pin 31a of the syringe plunger 31 to the pressure trigger 18™.. The enlarged proximal end
47¢ is configured to engage the opening 480such that the pressure trigger 18" is
prevented from sliding proximally out of the needle hub 14 when subjected to a
proximall; directed force, such as, for example a needle impact on a bone. The
intermediate pusher assembly 31b has an elongated pin or arm 31c on its proximal end,
which is designed and arranged to extend into the tip 30a of the syringe 30 to engage the
extension pin 31a. Thus, in this embodiment, the extension pin 31a needs to extend only
to essentially the openinig of the syringe tip and does not need to extend therefrom as is
shown in the previously described embodiments.

[00034] In this embodiment, the engaging opening 430 further comprises a
proximal facing annular engaging surface configured to engage the flexible hook 47a

which, in tumn, releasably holds the pressure trigger 18" to prevent inadvertent distal
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ﬁmvement of the pressure trigger prior to activation by the pusher assembly 31b. As best
shown in phantom in FIG. 5b, the hook 47a is configured such that during activation, the
intermediate pusher assembly 31b interacts with the platform 470 to move the hook 47a
inwardly to disengage the hook from the engaging opening 480t o thereby allow distal
movement of the pressure trigger 18™. As is best seen in FIG. 5c, affer the device is
activated and the hook 47a is moved distally past the engaging opening 48(Jt he hook
springs outwardly toward the wall of the needle passage 34, When the syringe assembly
is in this activated state, proximal movement of the pressure trigger 18" will push the
hook 47a against the distal facing annular wall of the engaging opening ;LSDt hereby
stopping further proximal movement of the pressure trigger. As in the embodiments
shown and described in FIGs. 1-4 above, the needle 12 is fixedly mounted within the
slidable pressure trigger 18" such that the needle 12 moves with the pressure trigger
when the pressure trigger is moved distally by the intermediate pusher assembly 31b.

[00035] Turning to FIGs. 6a-6e, yet another embodiment of a safety
hypoderm;c assembly provided in accorda;nce with the practice of the present invention is
shown. In this embodiment, the needle 12 is fixedly attached to the needle hub 14' by
means of an inner needle assembly 52. The needle assembly 52 is integral with the
needle hub 14' and is arranged in the needle passageway 34 such that the needle 12 does
not move with respect to the needle hub 14' when the needle clip assembly 16 is
activated. In this embodiment, the needle 12 is fixedly attached to the inner needle
mounting assembly 52 by a glue or adhesive plug 56 which is formed by injecting glue
into the mounting assembly 52 through an opening 58 (shown in FIG. 6d) disposed

through the outer surface of the needle hub 14'. As best shown in FIG. 6b, two passages
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60a and 60b extend along the sides of the inner needle mounting assembly 52, such that a
pressure fitting 450 can extend therethrough and mechanically engage the pressure
trigger 18"

[00036] As shown in FIGs. 6¢ and 6d, the pressure fitting 450 of this
embodiment comprises an elongated body 66 having a bifurcated proximal end forming
two elongated arms 68a and 68b and a cylindrical distal end 70 defining a cavity 72. The
cavity 72 is configured to enclose the distal end of the inner needle assembly 52 and the
resilient member 21 which (as shown in FIG. 6a), is disposed about the distal end of the
inner needle assembly 52. The arms 68a and 68b are designed and arrang-ed such that
they extend through the passages 60a and 60b (FIG. 6b) in the needle hub 14' and
mechanically engage the distal end of the pressure trigger 18" when the needle assembly
is in its unactivated condition. In the embodiment shown in FIGs. 6a-6e, the resilient
member 21 is a coil spring and is disposed coaxially around the needle assembly 52

within the body of the pressure fitting 450, which itself is disposed within the needle

ES

- passageway 34. As in the previous embodiments, the spring 21 is in contact with and

may be ﬁxedly‘ attached at its distal end to the pressure fitting 450 such that it
mechanically interacts with the spring clip 20. In the preferred embodiment, the disfai
end of the pressure fitting 450 comprises most of the proximal wall of the spring clip
cavity 36. In such an embodiment, as is best shown in FIGs. 6a and 6b, the needle
passageway 34 has an enlarged opening 460w hich engages the enlarged distal end of the
pressure fitting 450. As shown best in FIGs. 6a and 6b, in this embodiment the pressure
fitting 450 is designed such that when the resilient member 21 pressingly launches the

pressure fitting 450, after the release of the pressure fitting 450 from the engaging
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opening 46 [ the entire pressure fitting is launched along with the spring clip distally
along the needle 12 and covers a substantial portion of the needle 12.

[00037] Turning to FIGs. 6a and 6d, the pressure trigger 18"" comprises a
substantially cylindrical body 74 haviﬂg a proximal cylinder wall 76 defining a proximal
cavity 78 and a distal cylindrical wall 80 defining a distal cavity 82. In this embodiment,
the proximal end of the pressure trigger 18"" comprises a plunger engaging portion or
arm 86 extending along the central axis from within the proximal cavity 78 of the
pressure trigger. The arm is in the shape of a pin and is sufficiently elongated that it
extends some distance into the opening of the syringe tip. Thus, to contact the end of the
pressure trigger 18™", the extension pin 31a of the syringe needs to extend only part way
to the opening of the syringe tip and does not need to extend therefrom.

[00038] As shown in FIGs. 6a, 6b, and 6e, the inner needle assembly 52 is
formed integrally with the needle hub 14' and is arranged such that the distal cylindrical
wall 80 of the pressure trigger 18" engages the needle assembly 52 and thereby provides
a fluid pat;l seal. Turning to FIG. Ge, an enlarged section 52a of the needle assembly 52
extends completely across the width of the needle hub 14N and is integrally formed
therewith. In this embodiment, the distal cylindrical wall 80 of the pressure trigger 18™"
can only move distally to the stop 81 of the needle assembly 52, thus limiting its distal
movement. The step between the needle passageway 34 and the engaging opening 46™
engages the enlarged distal end of the pressure fitting 450 to thereby prevent the pressure
fitting from being moved in the proximal direction.

[00039] In the embodiment shown in FIGs. 6a-6e, the pressure trigger 18™" 1s

also designed to provide fluid communication between the syringe tip engagement
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chamber 42 and the proximal end of the needle12. To provide such fluid
communication, an opening 88 is provided in the proximal cavity 78 of the pressure
trigger 18"" which defines a fluid passageway between the proximal cavity 78 and the
distal cavity 82. The distal cavity 82 is designed and arranged such that the proximal end
of the inner needle assembly 52 having the proximal end of the needle 12 disposed
therein, extends inside the distal cavity 82. The distal wall 80 of the pressure trigger 18"
is in turn sealingly engaged around the proximal end of the inner needle assembly 52,
such that a tight seal is formed therebetween. Accordingly, fluid introduced into the
syringe tip engagement chamber 42 flows into the proximal cavity 78 ‘through the
opening 88 into the distal cavity 82 and thereby into the needle 12.

[00040] Although one specific arrangement of the embodiment of FIG. 6 is
described above, any suitable design may be utilized such that the following design
elements are incorporated therein: 1) the needle 12 is fixedly attached to the outer needle
hub 14' such that the needle does not move when the needle clip assembly 16 is activated,
2) the pres;ure fitting 450 comprises an elongated body within which the needle and the
resilient member'21 are disposed; 3) the pressure trigger 18™" has an arm or pin on iis
proximal end of sufficient length such that the proximal end mechanically interacts with
the extension pin 31a of the plunger 31 of the syringe 30 and the pressure trigger distal
end mechanically interacts with the pressure fitting 450; and 4) the above elements are
arranged such that the needle lé passes out from the distal end of the pressure
trigger 18™", through the inner needle hub assembly 52 and the resilient member 21 in the

needle passageway 34, through the pressure fitting 450 and spring clip 20 in the spring

clip cavity 36, and out from the distal needle hub opening 40.
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[00041] Turning to FIGs. 7a-7e, another alternative embodiment of a safety
hypodermic assembly 14" provided in accordance with practice of the present invention is
shown. This embodiment is similar to the embodiment shown in FIGs. 6a-6e in that they
both utilize an inner needle assembly 52, 52' and they both firmly hold the needle 12
stationary as the needle clip assembly 16 is activated. However, unlike the earlier
embodiments, in the present embodiment a pressure fitting 100 directly engages the inner
needle assembly 52’ at the stop member 81 by a pair of male detents 102 located on each
of the elongated arms 68a’, 68b’. The male detents 102 provide the gripping pressure
necessary to keep the resilient member 21 compressed in the unactivated position (FIG.
7a). To activate the needle clip assembly 16, the male detents 102 must disengage from
the stop member 81 in order to launch the clip assembly, as is further discussed below.
[00042] The interaction between the male detents 102 and the stop 81 can best
be understood with reference to FIGs. 7a, 7c, and 7e. In an unactivated position (FIG.
7a), the pressure fitting 100 is positioned inside the needle passageway 34. To facilitate
the placerr;ent of the pressure fitting 100 within the passageway 34, the shroud 106 is
configured with a pair of slits 108 (FIGs. 7d and 7e). The slits 108 provide the necessary
space or clearance for the pressure fitting 100, which has a larger cross-sectional area
than the shroud 106, to pass through the shroud and into and out from the passageway.
[00043] Referring particularly to FIG. 7a, the male detents 102 on the
elongated arms 68a’, 68b’, which extend proximally into the needle passage way 34,
engage the stop 81. The pair of elongated arms 68a’, 68b’ are resiliently inwardly biased
in the direction of the longitudinal axis of the needle 12 to effect the engagement between

the male detents and the stop 81. On the proximal end of each of the elongated arms
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68a’, 68b’, there is a tapered ramp 110 (FIGs. 7c and 7e) for interacting with the pressure
trigger 112. The pressure trigger 112 and the tapered ramps 110 on each of the elongated
arms interact when the pressure trigger moves distally to exert a force against the tapered
ramps. This exertion by the pressure trigger 112 against the surface of the tapered ramps
produces a pair of component forces. As readily understood by a person of ordinary skill
in the art, one of the component forces causes the ramps 110 to move apart which in turn
causes the arms 68a’, 68b' to spread radially outward, away from the longitudinal axis of
the needle. At the point where the male detents 102 are disengaged from the stop 81 due
to the arms spreading radially outward, the compressed resilient member 21 uncoils and
launches the pressure fitting 100 distally relative to the needle shaft 12 until the
restraining opening 26 located on the spring clip 20 (FIG. 7¢) abuts the needle stop 24 as
previously discussed. The spring clip 20 then blocks the needle tip 22 so that the user or
those who dispose of the needle are not subjected to accidental needle stick.

[00044] The pressure trigger 112 (FIGs. 7a, 7c, and 7e) utilized in the present
embodime;t comprises a cylindrical body 74 having an inlet opening 88, and an outlet
opening 114, which together define an interior passageway for fluid communication
between the syringe 30 and the proximal end of the needle 12. The pressure trigger 112
is flanked at the distal end by a generally flat pusher end 116 and on the proximal end by
an integrally molded plunger engagement member or arm 86 which extends proximally
out from the inlet opening 88. As previously discussed, the engagement member 86 is
configured to interact with the extension pin 31a (FIG. 7a and 7e) on the syringe 30 to
transfer forward motion imparted by the syringe plunger extension pin to the engagement

member and as a result to the pusher end 116 of the pressure trigger.
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[00045] It will be appreciated that when the needle tip guard assembly 16 is
activated by the pressure trigger 112, the pusher end 116 of the pressure trigger travels
distally to interact with the tapered ramps 110 to consequently disengage the male detents
102 from the stop 81. In an exemplary embodiment, the maximum distal travel of the
pressure trigger 112 within the syringe tip engagement chamber 42 for disengaging the
male detents 102 is regulated by the configuration of the syringe tip engagement
chamber. In the present embodiment, the engagement chamber has a chamber bore 118
that is tapered in the distal direction. The tapered bore 118 is configured to restrict the
distal movement of the pressure trigger 112 by constricting against the cylir‘ldrical body
74 of the pressure trigger as the pressure trigger travels distally into the engagement
chamber. Alternatively or in addition to the tapered bore 118, the cylindrical body 74
may be tapered to provide the same constricting function as the tapered bore. For
example, the cylindrical body 74 can have a taper whereby the cross-sectional diameter
of the cylindrical body at the inlet opening 88 is larger than the cross-sectional diameter
of the cylir:drical body at the outlet opening 114.

[00046] ~To provide a leak-free connection between the syringe 30 and the
needle hub 14°, an interference fit is utilized between several of the components. Turnizig;
again to FIG. 7a, a first interference fit is utilized between the syringe tip exterior surface
of the syringe 30 and the chamber bore 118 of the syringe tip engagement chamber 42. A
second interference is utilized between the exterior surface of the pressure trigger 112
and the chamber bore 118 of the syringe tip engagement chamber 42. Finally, a third
interference fit is utilized between the outlet opening 114 of the pressure trigger 112 and

the proximal end 115 of the inner needle' assembly 52°. The interference fit ensures
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medication that is discharged from the syringe flows through the needle and not through
any other unintended paths.

[00047]  Referring now to FIG. 7b, which is a cross-sectional view taken at line
A-A of FIG. 7a, there is a gap 119 between the internal wall 120 of the passageway and
each of the elongated arms 68a’, 68b'. The gaps 119 serve as space or clearance for the
elongated arms 68a’, 68b’ to spread apart when the tapered ramps 110 of each of the
elongated arms are acted on by the pressure trigger 112. Also shown is a cylindrical
pusher chamber 122 for receiving the pressure trigger cylindrical body 74 which moves
within the cylindrical pusher chamber to engage the tapered ramps 110 Jocated on the
proximal ends of the elongated arms 68a’, 68b'.

[00048] Referring again to FIGs. 7d and 7e, the pressure fitting 100 comprises
a cavity 72 formed in part by the elongated arms 68a’, 68b’ and a pair of panels 124. Like
the embodiment shown in FIGs. 6a-6d, the cavity 72 is configured to receive the resilient
member 21 at the resilient member’s distal end. In the unactivated position shown in
FIG. 7a, t}xe cavity 72 is also configured to telescopically receive and enclose the
extension 109 on the distal end of the inner needle assembly 52'. However, it will be
appreciated that the present embodiment may be practiced with the cavity 72 eliminated
altogether by dispensing with the two panels 124 or by decreasing the length of the
panels to form a shorter cavity.

[00049] Referring now to FIGs. 8a and 8b, another exemplary embodiment of a
safety hypodermic assembly provided in aécordance with practice of the present
invention is shown. Referring specifically to FIG. 8a, the needle shield assembly 16 of

the present embodiment includes a pressure fitting 126 which includes a pair of male

34



10

15

20

WO 03/028791 PCT/EP02/10472

detents 102 located on each of the elongated arms 128a, 128b for cocking or securing the
pressure fitting 126 against the stop 81 in a similar manner as discussed with reference to
FIGs. 7a and 7c. The present embodiment also uses a tapered ramp 110 at the proximal
end of each of the elongated arms 128a, 128b as the means for spreading the arms
radially apart and consequently disengaging the male detents 102 from the stop 81 to
thereby launch the needle tip guard assembly 16. Accordingly, the pusher end 116 of the
pressure trigger 130 in the present embodiment is configured to push against the tapered
ramps 110 to spread the elongated arms 128a, 128b radially outward and consequently
disengage the male detents 102 from the stop 81. | -

[00050]  The pressure trigger 130 comprises a cylindrical body 74, an outlet
opening 114, and a plunger engaging arm 132. The plunger engaging arm 132 includes
the inlet opening 88 which provides a fluid path between the syringe 30, the annular
cavity defined by the cylindrical body 74, and the needle 12. The plunger engaging arm
132 is configured to extend into the tip of the syringe 30 and contact the extension pin
3laata po‘int inside the syringe tip. Thus, the extension pin 31a does not have to extend
beyond the syringe tip in order to activate the pressure trigger 130.

[00051] As shown in FIG. 8b, the maximum distal travel for the pressure
trigger 130 can be controlled or regulated by the stop member 81. In an exemplary
embodiment, subsequent to the pusher end 116 acting on the tapered ramps 110 to
disengage the pressure fitting 126, the pusher end is configured to abut against the stop
member 81 and is limited by the stop member from further distal movement.

[00052] Hooks 136 are provided on the proximal ends of the elongated arms

128a, 128b for limiting the distal travel of the pressure fitting 126 once the needle
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assembly has been activated. The hooks 136 limit the pressure fitting travel by catching
the shroud 138 at the circumferential proximal end 140 thereof as the pressure fitting
moves distally.

[00053] To prevent the pressure fitting 126 from retracting from the need tip
once it has been activated, the elongated arms 128a, 128b further include a pair of one-
way locks or Wi}lgs 142 formed at around the anchor point 152 on each of the arms. The
one-way locks 142 are configured to abut against the external circumferential distal end
144 of the shroud 138 to thereby prevent the pressure fitting 126 from moving proximally
once it has been activated. It will be appreciated by a person of ordinary sléﬂl in the art
that the shroud 138 is preferably continuous (i.e., there are no slits) so that irrespective of
the relative orientation of the pressure fitting 126 and the needle hub 14, the hooks 136
will always catch the circumferential end 140 of the shroud 138 when moving distally,
and the one-way locks 142 will always catch the shroud’s external circumferential distal
end 144 when moving proximally after the activation.

[002)54] Referring specifically to FIG. 8b, the needle tip guard assembly 145 of
the present embodiment, unlike the needle tip guard assemblies in the previously
described embodiments, incorporates the functions of both the spring clip 20 and the
pressure fitting into a single unitary structure. In the illustrated embodiment, the pressure
fitting 126 includes a cylindrical fitting end cap 146 having an opening 148 therethrough
that is slightly larger than the outside diameter of the needle 12 so that the pressure fitting
can move relative to the needle without being interfered with by the opening. The
pressure fitting 126 further includes a needle sheath 150 and the pair of elongated arms

128a, 128b fixedly secured to the fitting end cap 146. The elongated arms 128a, 128b are
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preferably spaced 180° apart from each other and each has a width that spans an
equivalent of approximately 5° to 25° arc circle of the end cap 146. Altematively, the
present embodiment may be practiced with the elongated arms having much wider widths
and having three or more arms. The needle sheath 150, which is preferably a cylinder,
has a length that is sufficiently long so that the sheath covers the portion of the needle
that is expected to be contaminated upon usage.

[00055] As will be appreciated by a person of ordinary skill in the art, the
length of the elongated arms 128a, 128b from between the anchor point 152, which is
proximate the one-way locks 142 and the fitting end cap 146 is sufficiently ’long so that
the pressure fitting 126 extends the entire portion of the needle 12 that extends beyond
the needle hub when the assembly is activated. It is understood that the opening 148 on
the end cap 146 is sufficiently large so that the end cap can slide distally relative to the
needle 12 to shield the needle tip 22 when activated (FIG. 8b). In the present
embodiment, the needle 12 preferably does not include a needle stop, such as the needle

stop 24 described with respect to previous embodiments, so that the end cap 146 can slide

distally of the needle tip without engaging the needle stop. However, it is understood that

- the present invention may still be practiced with needles which incorporates a needle stop

so long as the opening 148 is larger than the largest dimension of the needle stop.

[00056] Similar to the embodiment shown in FIGS.' 7a-7e, the present
embodiment uses an interference fit between the syringe 30 and the needle hub 14" to
provide a leak-free connection. Turning again to FIG. Sb, a first interference fit is
provided between the exterior surface of the tip of the syringe 30 and the chamber bore

118 of the syringe tip engagement chamber 42. A second interference is provided
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between the exterior surface of the pressure trigger 130 and the chamber bore 118 of the
syringe tip engagement chamber. Finally, a third interference fit is provided between the
outlet opening 114 of the pressure trigger 130 and the proximal end 115 of the inner
needle assembly 52°.

[00057]  Turning now to FIGs. 9a and 9b, another exemplary embodiment of a
safety hypodermic assembly provided in accordance with practice of the present
invention is shown. In this embodiment, the needle hub 151 incorporates an internal
needle assembly 527" for fixedly securing the needle 12 to the needle hub, similar to the
embodiments discussed with reference to FIGs. 6a and 8a. However, unliice the other
embodiments, the present internal needle assembly 527" does not incorporate structures
which extends distally beyond the enlarged portion 153. Further unlike the other
embodiments (such as the embodiment illustrated in FIG. 7a), the present embodiment
has a pair of bumps or protrusions 155 formed at the stop member 81 for engaging the
pressure fitting 154, as is further discussed below. The bumps 155 act as extensions of
the stop m;mber 81. Because of the absence of the extension structure on the distal end
of the needle assembly 52", a resilient member 21 with a slimmer circumferential profile
may bé used to launch the needle shield assembly 16 as the resilient member is not
expected to fit over the extension. |

[00058] The needle shield assembly 16 includes a pressure fitting 154 which
further includes a pair of elongated arms 156a, 156b integrally molded to an end cap 158.
The end cap 158 includes an opening 160 that is nominally larger than the diameter of the
needle 12, and each of the elongated arms 156a, 156b includes a cut-out 162. When the

pressure fitting 154 is inserted into the needle passageway 34 and placed in an
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unactivated position (FIG. 9a), the cut-outs 162 on the elongated arms are configured to
releasably engage the bumps 155, which are located proximate the stop member 81 and
act as extensions of the stop member 81. In the unactivated position, the end cap 158 and
the enlarged portion 153 act as barriers in maintaining the resilient member 21 in a
compressed state. The end cap 158 fixes the resilient member 21 on one of its ends while
the enlarged portion 153 fixes the other end. As readily understood, the elongated arms
156a, 156b are resiliently inwardly biased in the direction of the longitudinal axis of the
needle to facilitate the engagement between the cut-outs 162 and the bumps 155. In the
unactivated position, the pressure fitting 154 is housed completely within the needle
passageway 34 while the spring clip 20 partially sits within the spring clip shroud 138
with its distal end extending slightly out from the distal end of the shroud opening.

[00059] The elongated arms 156a, 156b further include a pair of tapered ramps
110 at their proximal ends. Similar to the tapered ramps previously discussed (e.g., with
reference to FIGs. 7a and 8a), the tapered ramps 110 on the elongated arms and the
pusher en& 116 of the pressure trigger 130 are means by which the cut-outs 162 are
disengaged from the bumps 155 to thereby launch the needle shield assembly 16. The
pressure trigger 130 is identical to the pressure trigger discussed with reference to FIG.
8a.

[00060] The interaction between the pusher end 116 and the tapered ramps 110
causes the elongated arms 156a, 156b to spread radially outward, as previously discussed,
which in turn causes the cut-outs 162 to disengage from the bumps 155. Once
disengaged, the resilient member 21 uncoils and pushes distally against the inside surface

of the pressure fitting’s end cap 158. The resilient member 21 is configured to push the
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pressure fitting distally until the opening 26 of the spring clip 20, which abuts the end
cap, engages the needle stop 24. At this point, the spring arms of the spring clip snap
closed over the needle tip and the pressure fitting 154 comes to rest in a position proximal
to and adjacent the spring clip.

[00061] In the present embodiment, the pressure trigger 130, which is the same
as the pressure trigger discussed with reference to FIGs. 8a and 8b, has a maximum distal
travel that is limited by the stop member 81, i.e., the pressure trigger 130 moves distally
until it contacts the stop 81 with its pusher end 116 (FIG. 9b). Altematively, the
maximum distal travel of the pressure trigger 130 may be regulated by configuring the
trigger end wall 164 to abut the proximal end of the internal needle assembly 52°". For
example, this may be implemented by shortening the length of the pressure trigger
cylindrical body 74 or lengthening the inlet portion 166 of the internal needle assembly
52”". Alternatively, the internal bore of the syringe engagement chamber 42 may be
tapered so that as the pressure trigger 130 moves distally, the tapered internal bore
constricts the cylindrical body 74 to prevent further distal travel of the pressure trigger.

[00062] - The present embodiment also uses an interference fit between the
various components to provide a leak-free connection between the syringe 30 and the'
needle hub 14°. Referring again to FIG. 9b, a first interference fit is provided between
the external surface of the tip of the syringe 30 and the chamber bore 118 of the syringe
tip engagement chamber 42. A second interference is provided between the exterior
surface of the pressure trigger 130 and the chamber bore 118 of the syringe tip

engagement chamber. Finally, a third interference fit is provided between the outlet
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opening 114 of the pressure trigger 130 and the proximal end 115 of the inner needle
assembly 527".

[00063] Turning now to FIGs. 10a and 10b, another exemplary embodiment of
a safety hypodermic assembly provided in accordance with practice of the present
invention is shown. The embodiment shown in FIGs. 10a and 10b comprises a similar
needle hub 168, pressure trigger 112, and pressure fitting 170 to launch the spring clip 20
as, for example, FIGs. 7a-7e. Furthermore, the means for radially spreading the two
elongated arms 68a’, 68b" to release the resilient member 21 is the same between the
present embodiment and the previously described embodiments, including FIGs. 8a-9b.
This includes using a pusher end 116 on the pressure trigger 112 to drive the tapered
ramps 110 on the pressure fitting 170 and radially spreading the arms 68a’, 68b".

[00064] The inner needle assembly 172, however, has been modified to
eliminate distally extending structures beyond the enlarged portion 174. In its place, a
recess 176 for receiving the proximal end of the resilient member 21 is provided.
Without th‘e extended structure distal of the enlarged portion 174, a resilient member 21
with a slim circumferential profile may directly fit over the needle 12.

[00065] The pressure fitting 170 is also similar to the pressure fitting 100
disclosed in FIGs. 7a and 7c. A cylindrical cavity 178, however, has been molded to the
distal end 104 of the pressure fitting 170 and is disposed in between the two elongated
arms 68a’, 68b". The cylindrical cavity 178 is provided so that the distal end of the
resilient member 21 may be enclosed and secured by the cavity, although this cylindrical

cavity may be eliminated without deviating from the scope of the present invention.
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[00066] A protective cap 180 is shown frictionally engaged to the exterior
dista] end section of the needle hub 168 assembly. The protective cap 180 shields the
needle 12 when the needle hub assembly 168 is in the ready positi.on '(FIG. 10a), such as
in a package during shipping and storage. The cap 180 may be opaque, transparent, or
semi-opaque, and has a tapered cone section 182 that spans the length of the needle.
Although not shown, the protective cap 180 has a closed distal end that is generally
square for shielding the needle tip. Alternatively, the cap may include a straight
cylindrical section instead of a tapered cone 182.

[00067] Referring now to FIGs. 11a and 11b, there is shown an alternative

needle hub assembly provided in accordance with practice of the present invention,

which is generally designated 184. The needle hub assembly 184 comprises a generally
cylindrical hub 186, a threaded member or luer fitting 188 at the hub’s proximal end, and
an engagement opening 190 at the hub’s distal end. The engagement opening 190
comprises a preformed undercut or groove 192 for mechanical engagement with the
spring clip‘20 (FIG. 11b). The groove 192 is configured to engage the end wall 28 of the
spring clip 20 (FIG. 11b), which is, in turn, configured to hold the resilient member 21 in
a compressed or biased state.

[00068] An inner needle assembly 194 is used to permanently secure the
needle 12 to the needle hub 181 in the manner previously described (See, e.g., discussion
with reference to FIGs. 6a-6d). The inner needle assembly 194 is integrally molded to
the needle hub 186 (FIG. 11b). However, along its upper and lower surfaces 196a, 196b
(FIGs, 11a and 11c), the inner needle assembly 194 is spaced apart from the surface of

internal bore 198 of the needle hub 186. This spaced apart configuration defines two
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passages 200a, 200b adjacent the upper and lower surfaces 196a, 196b of the inner needle
assembly 194. The passages 200a, 200b, in turn, provide communication paths for
permitting the pressure trigger to 210 to communicate with the washer 206.

[00069] A generally circular washer 206, of either plastic or metal, is disposed
over the needle 12 just distal of the inner needle assembly 194. The washer 206
comprises a centrally located opening 208 and an outside diameter that is preferably
smaller than the diameter of the internal bore 198. The opening 208 allows the washer
206 to slidably mount over the needle and move relative to the needle 12 when the
washer is activated, as further discussed below. The washer 206 is conﬁg{Jred to hold
one end of the resilient member, the proximal end, while the spring clip end wall 28 holds
the distal end, which together hold the resilient member compressed in the ready position
(FIG. 11a and 11b).

[00070] The pressure trigger 210 shown in FIGs. 11a and 11b is an integrally
molded component that includes a plunger engagement arm 212 at the proximal end, a
circular ba;e 214, and a pair of trigger arms 216a, 216b molded to the base. A needle
engagement arm 218, which includes a hollow bore 220, is molded to the circular base
214 opposite the plunger engagement arm 212 and has a common hollow bore 220 with
the latter component. The needle engagement arm 218 is configured to grip the needle’s
proximal end, via the hollow bore 220, in an interference fit. As in FIGs._7a-10b, the
present embodiment also uses an interference fit between the various components to
provide a leak free connection between the syringe 30 and the needle hub 184. When the

syringe (not shown) couples to the internal bore 198 and there is an interference fit
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between the internal bore and the circular base 214 of the pressure trigger 210, then fluid
communication is provided between the syringe, the hollow bore 220, and the needle 12.

[00071] Referring now to FIG. 1llc, there is shown an exemplary cross-
sectional view of the needle hub assembly 184 of FIG. 11a, taken at line B-B. The two
passages 200a, 200b are shown with the two trigger arms 216a, 216b passing
therethrough. By depressing the plunger on the syringe, the plunger and extension pin
31a (not shown) move distally until the extension pin 31a contacts the proximal end of
the plunger engagement arm 212. Further distal movement of the extension pin moves
the engagement arm 212 distally, which in turn moves the trigger arms 216a, 216b
distally through the passages 200a, 200b so that they engage or contact the washer 206.
Still further distal movement of the extension pin 31a on the syringe causes the washer ’
206 to move distally forward to further compress the resilient member 21 against the end
wall 28 of the spring clip 20. As the advancing washer 206 further compresses the
resilient member 21, the forward force builds until it exceeds the gripping force formed
between the interaction of the undercut groove 192 and the end wall 28 on the spring clip
20. At this point, the spring clip 20 separates from the undercut groove 192 and launches
distally relative to the needle 12 due to the action of the expanding resilient member until
the needle opening 26 located on the spring clip contacts the needle stop 24. At that
point, the spring clip blocks the needle tip 22 in the manner previously discussed.

[00072] An alternative needle hub assembly 224 for launching the spring clip
20 without a pressure fitting, similar to the embodiment shown in FIGs. 11a and 11b, is
shown in FIGs. 12a and 12b. The alternative needle hub assembly 224 is the same as the

needle hub assembly 184 shown in FIGs. 1la and 11b but with the washer 206
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eliminated. The proximal end of the resilient member 21 therefore compresses directly
against the internal needle assembly 194 in the ready position (FIG. 12a).

[00073]  The pressure trigger 226 include trigger arms 228a, 228b that directly
contact the end wall 28 of the spring clip 20 (FIG. 12b). Like the embodiment shown in
FIGs. 11a and 11b, the trigger arms 228a, 228b pass through the two passages 200a, 200b
located adjacent the inner needle assembly 194 to communicate with the spring clip 20.
During use, when the plunger engagement arm 212 is pushed distally forward by the
syringe’s extension pin 31a (not shown), the plunger arms move distally forward and
contacts the end wall 28 on the spring clip 20. With sufficient distal force, the distal

movement causes the end wall to separate from the undercut groove 192. When this -

. occurs, the spring clip 20 launches distally relative to the needle 12 to shield the needle

tip 22 from accidental contact therewith.

[00074] An alternative needle hub assembly 230 generally characterized by
two separate hub components attached to one another to form a complete needle hub is
shown in 1:“IGS. 13a and 13b. The two-piece hub embodiment permits a conical spring
member 231, which has a larger cross-sectional area than one of the hub components, to
be received thereinbetween.

[00075] Specifically referring to FIG. 13a, the two-piece hub assembly
includes a distal hub section 232 and a proximal hub section 234. The proximal hub
section 234 comprises a threaded member or luer fitting 188 at its proximal end and a
glue well 238 and a well bore 240 integrally molded to the distal end wall 236. The well
bore 240 is configured to receive the needle 12 and the needle is preferably glued to the

well bore. Similar to the construction shown in FIG. 11c, the glue well 238 is attached to
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the hub and has two passages 244;1, 244b located adjacent thereto, between the upper and
the lower surfaces of the glue well 238. The passages 244a, 244b are for facilitating
communication between the pressure trigger 226 and the spring clip, as further discussed
below. A male detent 246 preferably in the shape of a ring is located at the distal end of
the exterior surface of the proximal hub section 234. The male detent 246 is configured
to engage the distal hub section 232 when the distal hub section is joined to the proximal
hub section. As with other embodiments, the syringe tip engagement chamber 42
preferably engages a syringe tip (not shown) in an interference fit.

[00076] The distal hub section 232 comprises a cylindrical section 248 and a
cone section 250. The cylindrical section further comprises a lip 251 for engaging the
male detent 246 on the proximal hub section 234 and the cone section further comprises a
preformed undercut or groove 252 for engaging the proximal end of the spring clip. To
facilitate sliding the lip 251 over the male detent 246, the cylindrical section 248 on the
distal hub section 232 may optionally include two or more slits to enable it to spread or
deflect as the lip 251 slides over the male detent 246 to mate with the proximal hub
section 234.

[00077]  The conical spring 231 in the present embodiment has a large proximal
end 254, a tapered spring section 256, and a relatively smaller distal end 258, which is
configured to closely fit over the needle shaft 12. In the compressed state (FIG. 13a), the
conical spring 231 compresses and resembles a cone with the large proximal end 254 of
the cone abutting against the male detent 246 on the proximal hub section 234 and the
small distal spring end 258 being pressed against by the spring clip 260. When the

conical spring 231 expands, as further discussed below, it retains its conical shape. As
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readily apparent by the configuration shown in FIG. 13a, the conical spring requires the
opening at the distal hub section 232 to be sufficiently large to enable the conical spring
231 to expand unimpededly when released from its compressed position.

[00078] The spring clip 260 utilized in the present embodiment is similar to the
spring clip 20 previously described with reference to FIG. 11b. It is similar in that it
comprises an end wall 262, two spring arms 264, an end wall opening 265, and two distal
end walls or fingers 266. However, to engage with the preformed undercut or groove 252
in the ready position, the end wall 262 is correspondingly increased to match the required
dimension of the undercut groove 252.

[00079] Referring now to FIG. 13c, there is shown an end view of the conical
spring 231 of FIG. 13a in the compressed state. The conical spring 231 is formed with
openings 268a, 268b to permit communication between the pressure trigger 226 and the
spring clip 260 (FIG. 13a). It is understood that when the spring 231 is in the compressed
state (FIG. 13a), the spring’s openings 268a, 268b align with the two passages 244a, 244b
on the nee‘dle hub to permit communication between the pressure trigger 226 and the
spring clip 260. -

[00080] The pressure trigger 226 utilized in the present embodiment is the
same as that shown in FIGs. 12a and 12b in that it has a pair of trigger arms 228a, 228b
for directly contacting the spring clip end wall 262. The trigger arms 228a, 228b pass
through the passages 244a, 244b adjacent the glue well 238 and the openings 268a, 268b
formed in the conical spring to contact the spring clip end wall 262. The pressure trigger
226 has the same plunger engagement arm 212, circular base 214, needle engagement

arm 218, and hollow bore 220 as the pressure trigger shown in FIGs. 11a-12b.
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[00081] To launch the spring clip 260 and shield the needle tip 22 after an
injection, the pressure trigger 212 is advanced distally by a syringe’s extension pin (not
shown). When so advanced, the trigger arms 228a, 228b move distally forward with the
same forward force against the spring end wall 262. The forward force generated by the

distal movement on the end wall 262 is opposed by a restraining force formed by the

‘engagement between the hub’s preformed undercut 252 and the spring clip 260. The

forward force eventually overcomes the restraining force. At which point, the spring clip
260 separates from the undercut groove 252 and launches distally forward due to the
releasing action of the conical spring member 231 to block the needle tii) 22, in the
manner previously discussed.

[00082] An alternative needle hub assembly 270 with a pressure fitting 272 is
shown in FIG. 14a. The needle hub assembly 270 provided in accordance with practice
of the present invention comprises a needle hub 274, an inner needle assembly 276, and a
pressure trigger 278. The needle hub 274 incorporates an annular space 280 defined by
the space t:ormed between an inner cylinder 282 and an outer cylinder 284.

[00083] - The outer cylinder 284 is longer than the inner cylinder 282 and
has a preformed undercut or groove 286 formed at the longer section, on the distal end,
thereof for receiving the pressure fitting 272. The pressure fitting 272 attaches to the
preformed undercut 286 via a base section or flange 288, which wedges into the undercut.
The base section 288 of the pressure fitting 272 comprises a distally extending collar 290
of sufficient length to cover the spring clip 20, as shown in FIGs. 14a and 14b. The base

section 288 also includes a proximally extending collar 292 for abutting against the distal

end of the pressure trigger 278.
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[00084] The inner needle assembly 276 is formed to the inner cylinder 282 in
the same fashion as previously discussed. As before, two passages 294a, 294b located
adjacent the inner needle assembly 276 are provided for communication between the
pressure trigger 278 and the pressure fitting 272. The inmer needle assembly 276
comprises a bore 296 for receiving and fixing the needle 12 thereto. A glue well 297 is
included in the present embodiment for fixedly securing the needle with glue.

[00085] Along its external surface, the inner needle assembly 276 is provided
with a stepped collar 298 at the transition between a small proximal end section 300 and a
large distal end section 302, relative to one another. This stepped collar 298 is preferably
tapered and provides a sealing function between the pressure trigger 278 and the inner
ﬁeedle assembly 276, as further discussed below.

[00086] The pressure trigger 278 is similar to the pressure trigger discussed
with reference to FIGs. 8a-9b in that it includes a plunger engagement arm 132, an inlet
opening 88, and two trigger arms 304a, 304b, with two exceptions. First, the trigger arms
304a, 304‘5 are provided with sufficient length to pass through the passages 294a, 294b so
that they may directly contact the proximally extending collar 292 of the pressure fitting
272 (FIG. 14a). Second, the pressure trigger 278 is provided with a similar but opposing
stepped collar for engaging with the stepped collar 298 of the inner needle assembly 276.
As before, the exterior surface of the pressure trigger 278 preferably has a slight
interference fit with the surface of the internal bore 242 of the needle hub 274 and there is
a slight interference fit between the interior surface‘ of the pressure trigger 278 and the

inner needle assembly 276 to prevent unwanted leakage or bypass.
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[00087] Inthe ready position (FIG. 14a), the resilient member 21 resides in the
annular space 280 of the needle hub 274 and is compressed by the base section 288 of the
pressure fitting 272. The engagement between the pressure fitting 272 and the needle
hub 274 provides a restraining force that opposes the expansion force of the resilient
member 21 when the resilient member is compressed and the needle hub 270 is in the
ready position. As readily understood by a person of ordinary skill in the art, the present
embodiment has an overall assembly length that is less than the length of earlier
discussed embodiments. In part, this is achieved by incorporating the annular space 280
for seating the resilient member 21 further proximally than the earlier discussed
embodiments, which do not incorporate the annular space. As a result, this decreases the
overall length of the needle hub 274.

[00088] FIG. 14b shows a cross-sectional view of the needle hub assembly 270
taken at line E-E of FIG. 14a. As shown, the resilient member 21 is positioned within the
annular space 280 between the outer cylinder 284 and the inner cylinder 282. The trigger
arms 3043: 304b are shown disposed in the passages 294a, 294b adjacent the inner needle
assembly 276.

[00089] In use, the female luer fitting 242 of the needle hub assembly 270 is
mated with a male luer fitting located on the syringe 30. The syringe tip is preferably
engaged with the syringe tip engagement chamber 42 in an interference fit. Medication
in the syringe is dispensed by advancing the plunger (not shown), which forces
medication out from the syringe tip and into the opening 88 of the plunger engagement

arm 132, where it then exits through the needle 12. As medication completely empties
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from the syringe 30, the syringe’s extension pin 31a abuts the tip of the plunger
engagement arm 132 (FIG. 14c).
| [00090] At this point, further distal movement of the extension pin 31a causes
the pressure trigger 278 to move distally, which causes the trigger arms 304a, 304b to
ride up against the proximally extending collar 292 of the pressure fitting 272 (FIG. 14a).
As this occurs, a forward force is applied to the pressure fitting 272, which, at a certain
point, exceeds the restraining force provided by the engagement between the base section
288 and the preformed undercut 286 located on the outer cylinder 284. This in turn
causes the pressure fitting 272 to separate from the preformed undercut 286 and launches
distally by the expanding action of the resilient member 21. As the pressure fitting 272
moves distally, it pushes the spring clip 20 distally to shield the needle tip from
accidental contact therewith. The forward distal movement of the spring clip 20 is
stopped by the engagement between the opening on the end wall 28 of the spring clip and
the needle stop 24, as previously discussed.
[00691] Although not shown, a protective cap may be used with the present
embodiment, or other embodiments described herein, to cover the needle 12 for
packaging and/or shipment. If implemented, the protective cap may couple to the needle

hub 274, via a detent engagement. The needle cap may be made form a clear, an opaque,

"or a semi-opaque thermoplastic material and may have ribs and varying contours for

aesthetic value.
[00092] At the distal end of the distally extending collar 290 is an end wall 291
which has an opening 293. The opening 293 is sized to allow the needle crimp 24 to pass

through but not to allow the closed spring clip distal walls 94a and 94b to pass through.
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In this manner, the pressure fitting 272 cannot be pushed back against the resilient
member 21 after the needle tip 22 has been protected or shielded, as was the case with the
embodiments shown in FIGs. 1a-7e, 92-10b. The spring clip 20 is protected against
manipulation and the patient does not have to come into contact with the spring clip 20.

[00093] The pressure fitting 272 can be formed as a single molded piece with
the opening 293 large enough to permit the entire spring clip 20 to pass into the distally
extending collar 290. After the spring clip 20 is positioned therein, the opening 293 can
be reduced by pressing the distal end into a steel form or die to create the end wall 291.
Alternatively, the pressure fitting 272 can be formed from two molded parté, which are
then assembled over the spring clip 20.

[00094] FIG. 15a shows a syringe 306 provided in accordance with practice of
the present invention. The syringe 306 shown includes traditional syringe components
such as a barrel 308, a plunger or shaft 310, threaded receptacle 312, a male luer syringe
tip 314, an extension pin 316, a plunger tip 318, a push flange 319, and a gripping
member 350. The barrel 308 further has an open inlet end 309 and a closed outlet end
311 having an opéning that terminates into the syringe tip 314.

[00095] In the present embodiment, the distal end of the plunger 310, adjacent
the extension pin 316, incorporates a primary pusher end 322 and a secondary pusher end
324, with the two pusher ends being separated from one another by a trigger gap 326.
The primary pusher end 322 is integrally molded to the plunger and to the extension pin
316 is fixedly attached to the primary pusher end. The secondary pusher end 324 is
attached to the extension pin 316 by a frangible seal 328. The frangible seal is

configured to tear from the extension pin 316 under a tear-away force F;, which is greater
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than a distal force Fq generated to move the plunger 310 from a first position to a second
position to dispense/inject’ medication. The secondary pusher end 324 comprises a
distally projecting engagement tip 330 for engaging the plunger tip 318.

[00096] In use, medication located in the barrel 308, in the variable medication
chamber between the plunger tip 318 and the closed outlet end 311, is discharged by
advancing the plunger 310 with a distal force Fq4 to move the plunger and plunger tip from
a first position to a second position, or until the plunger tip contacts the closed outlet end
311 of the barrel (FIG. 15a) to completely or substantially dispense all of the medication
from the barrel 308. Also at this point, the tip 332 of the extension pin 316 is preferably
positioned evenly with the distal end 334 of the syringe tip. The relative positioning
between the extension pin 316 and the syringe tip may alternatively be different
depending on the particular combination of components being used, which will be
apparent from the following disclosure.

[00097] If a tear-away force F; is now applied to the push flange 319, the
frangible s;al 328 will tear and the plunger 310 will advance distally to a third position
by a distance approximately equal to the trigger gap distance 326, which is the position
the primary pusher end 322 travels relative to the secondary pusher end 324 to collapse,
merge, or touch one another (FIG. 15b). By a corresponding motion, the tip 332 of the
extension pin 316 travels an equal distance relative to the distal end 334 of the syringe tip
314. The plunger travels from between the first position to the second position and from
the second position to the third position provides the user of the syringe with (1) an
indication when medication is completely or substantially discharged from the variable

medication chamber; and (2) a recognizable trigger point for when the needle shield is to
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be activated by providing a distinct feel when the tear-away force F, is applied to move
the primary pusher end 322 towards the secondary pusher end 324.

[00098] FIG. 15c shows the syringe 306 discussed with reference to FIG. 15a
in use with an exemplary needle hub assembly 336. More specifically, FIG. 15¢ shows
the syringe 306 with a distal force Fy applied to the plunger 310 to empty the medication
from the variable medication chamber and the plunger tip 318 rested against the closed
outlet end 311 of the barrel 308. For reference purposes, this plunger tip 318 position
will be referred to as a pre-launch position.

[00099] The needle hub assembly 336 shown is similar to a combination of
needle hub assemblies described above,‘such as a combination of FIGs. 7a and 10a, with
some minor variations. In the needle hub assembly 336 shown, the pressure trigger 338
comprises a pusher end 340 for pushing against the tapered ramps 110 located on the
pressure fitting 342, as previously discussed. The pressure trigger 338 also comprises a
port 339 for fluid communication between the syringe and the needle 12. Furthermore,
the pressur?s trigger 338 preferably has a slight interference fit with the internal bore 242
of the needle hub 344 and an interference fit between the syringe tip engagement
chamber 42 and the male luer syringe tip 314 (FIG. 15¢) for minimizing or eliminating
unwanted leakage. However, the pressure trigger 338 does not have a proximally
extending plunger engagement arm. Thus, unlike ;the earlier embodiments, such as FIGs.
7a and 10a, the extension pin 316 does not engage with any part of the pressure trigger
338 but only pushes against the pressure trigger. However, y;‘/hether the exteﬁsion pin
316 engages any part of a pressure trigger depends on the particular needle hub assembly

used for injecting a patient. It is therefore understood that changes in the way the
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extension pin 316 touches or engages with the pressure trigger 338 can vary depending
on the particular needle hub assembly used with the syringe 306. All such variations are
contemplated to fall within the scope of the present invention.

[000100] To activate the needle shield 20 and shield the needle tip 22 from
possible accidental contact therewith after the plunger 310 reaches the pre-launch
position, a tear-away force F; is applied to the plunger. This causes the frangible seal 328
to tear from the extension pin 316 and the primary pusher end 322 to close in on or
collapsed upon the secondary pusher end 324. For reference purposes, this position will
be referred to as a syringe launched position.

[000101] Concurrently with _the tearing of the frangible seal 328, the
extension pin 316 moves forward an equal distance as the distance traveled by the
primary pusher end 322, i.e., the trigger gap 326 distance. This travel moves the
extension pin tip 332 distally forward to push the pressure trigger 338 also distally
forward. As previously discussed, when this occurs, the pusher end 340 imparts a pair of
component forces against the tapered ramps 110 on the pressure fitting 342 and spread
the pair of elongated arms 350a, 350b radially outward. When the radial arms spread
sufficiently apart so that the male detents 102 clear the stop 81 on the inner needle
assembly 527, the resilient member is released and expands distally forward, which then
pushes the pressure fitting 342 and the needle shield 20 distally forward to shield the
needle tip, as previously discussed.

[000102] In the present embodiment, the pressure fitting 342 preferably
comprises a pair of distally extending gripping fingers 346a, 346b distal of the fitting end

cap 348 for engaging a portion of the needle shield 20. In the launched position (FIG.
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15d), the engagement between the pressure fitting 342 and the needle shield 20, via the
gripping fingers, minimizes the likelihood that the two, either accidentally or
intentionally, separates from one another. With separation, the pressure fitting 342 can
ram against the needle shield 20 after the needle shield is in the shielded position and the
opening on the end wall 28 is in contact with the needle stop 24. For example, the user
can grasp the pressure fitting 342, moves the pressure fitting proximally to compress the
resilient member 21, then releases the pressure fitting so that it launches proximally
against the needle shield 20 to ram the needle shield. If this ramming by the pressure
fitting 342 against the needle shield 20 is repeated, the opening on the needlé shield may
eventually widen by the needle stop 24, which acts as a wedge, to a point where the
sﬁring clip 20 will not stop and will spring over the needle tip 22.

[000103] FIG. 16 shows the syringe 306 with a modified plunger tip 352.
The modified plunger tip 352 comprises an open end 354, a closed end 356 having an
opening for receiving the syringe extension pin 316, and an exterior plunger tip surface
358. The exterior surface 358 further comprises a proximal raised portion 360 and a
distal raised portion 362, each raised portion being configured to contact with the interior
surface of the syringe barrel 308 to function as sealing means. The proximal and distal
raised portions 360, 362 defining a channel 364 thereinbetween. At the open end 354 and
the closed end 356, the plunger tip 352 also comprises expansion grooves 366 for
allowing the plunger tip to expand into thé grooves when a tear-away force F; is applied
to move the plunger 372 from a pre-launch position to a launched position, as further
discussed below. The plunger tip 352 further includes an interior cavity 368 and a ring

370 protruding from the interior cavity.
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[000104] The plunger 372 comprises a shaft or rod 374, which has a
proximal end 373 having a push flange 319 and a distal end 376. The distal end 376 has
a groove 378 for engaging with the ring 370 on the plunger tip 352. During engagement,
the distal end 376 of the plunger 372 is spaced apart from the closed end of the plunger
tip 352 by a trigger gap 377 plus an incremental distance provided by the curvature of the
closed end. A similar gap 377 is pfeséht at the proximal end of the syringe 306, between
the push flange 319 and the gripping flange 375. The engagement between the ring 370
and the groove 378 allows the plunger 372 to move the plunger tip 352 distally from a
first position to a second position whenever a distal force Fq is applied to the i)lunger (the
first position being a position that corresponds to a syringe filled position, i.e., a position
in which the syringe contains fluids or medicine, and the second position being a position
in which the plunger is moved to discharge the medication). The distal force Fyq will
move the plunger tip 352 distally until the plunger tip reaches the top-dead position or
pre-launch position (FIG. 16). To close or take up the trigger gap 377, a tear away force
F, is applied to the plunger 372 to tear away or separate the engagement between the ring
370 and the groove 378. When this occurs, the plunger 372 will move distally relative to
the plunger tip 352 or from the second position to a third position. As the plunger 372
moves distally to the third position, the plunger tip deforms due to the ring 370 riding
over the surface of the plunger 372. As readily apparent, the channel 364 and the
expansion grooves 366 on the plunger tip 352 provide space for the plunger tip to radially
expand as the advancing plunger 372 distorts the plunger tip.

[000105] When the plunger 372 moves the trigger gap 377 distance, the tip

of the extension pin 316 moves a corresponding distance relative to the syringe tip 314.

57



10

15

20

WO 03/028791 PCT/EP02/10472

This tip travel may be incorporated to push, for example, a pressure trigger on a needle
hub assembly, such as the ones shown in FIGs. 11a and 12a, to launch a spring clip to
block a needle tip, as previously discussed. Similarly, the push flange 319 moves the
trigger gap 377 distance relative to the gripping flange 375 located on the barrel
whenever the plunger 372 moves the trigger gap distance.

[000106] FIG. 17 depicts a syringe 379 having a plunger 380 with a

collapsible plunger tip 382 and a conventional barrel 308. The plunger 380 in the present

embodiment comprises a rod or shaft 384, a push flange 319 integrally molded to the rod,
and a vent hole 387 disposed on the pusher plate 386 for venting trapped air in between
the pusher plate and the plunger tip 382. At the distal end of the shaft 384 is an extension
pin 316, which extends distally of the pusher plate 386. As shown, the extension pin 316
terminates inside the syringe tip 314, short of the distal end 334 of the syringe tip by a
distance that is approximately equal to a trigger gap distance, as further discussed below.
This embodiment is therefore configured to be used with a needle hub assembly that
employs a‘pressure trigger with a syringe tip engagement pin, such as hub assemblies
shown FIGs. 5b, 6a, and 7a. The syringe tip engagement pin would extend into the
syringe tip 314 to coni:act with the extension pin 316.

[000107] The plunger tip 382 comprises an open end 388, a closed end 390
having an bore 391 for receiving the extension pin 316, and an annular space 392 deﬁnqd
thereinbetween. The plunger tip 382 also includes an engagement groove 394 located
near the open end 388 for engaging the pusher plate 386. The plunger tip 382 also has a
compression groove 396 located externally of the annular space 392 in between the open

end 388 and the closed end 390, or between the prdximal end and the distal end, to permit
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the plunger tip to compress upon itself when a tear-away force F; is applied, as further
discussed below.

[000108] Assume for purposes of the following disclosure that a needle hub
assembly having pressure trigger with a syringe tip engagement pin is connected to the
syringe 379. Examples of possible needle hub assemblies include those shown in FIGs.
5b, 7a, and 10a. The syringe 379 shown in FIG. 17 is in a pre-launch position, which is a
position in which a distal force Fy has been applied to move the plunger 380 distally
forward from a first position to a second position to dispense medication. This position
also coincides with the position in which the plunger tip 382 comes to rest against the
closed end 311 of the barrel 308.

[000109] To launch the needle shield from the pre-launch position, the
plunger 380, and hence the extension pin 316, must move the pressure trigger distally to
release the resilient member. Applying a tear away force F; to the push flange 319
located on the proximal end of the plunger 380 will perform this task. The tear away
force F; a1;p1ied to the plunger causes th;: pusher plate 386 to compress the proximal
portion against the distal portion of the plunger tip 382. When so compressed, the
compression groove 396 collapses to provide the necessary space for the pusher plate 386
to advance distally forward. The distance the plunger 380 moves when the plunger tip
382 compresses onto itself is approximately the width of the compression groove 396
taken at its widest measurement. This gap is also previously referred to as a trigger gap.

[000110] When the plunger 380 moves the distance of the trigger gap upon
application of the tear-away force Fi, the extension pin 316 moves a corresponding

distance 396 thereto. As previously discussed, the extension pin 316 then moves the
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pressure trigger to launch the spring clip to block the needle tip from accidental contact
therewith. Similarly, the push flange 319 moves the trigger gap distance 396 relative to
the gripping flange 375 located on the barrel 308 whenever the plunger 380 moves the
trigger gap distance. |

[000111] FIG. 18a shows an alternative syringe 400, which also incorporates
a trigger gap for triggering a pressure trigger on a needle hub assembly, which is similar
to the syringe described with reference to FIG. 16. The alternative syringe 400 comprises
a plunger tip 402 having an open end 354, a closed end 356 having an opening for
receiving a syringe extension pin 316, and an exterior plunger tip surface 358. The
exterior surface 358 further comprises a proximal raised portion 360 and a distal raised
portion 362, each raised portion being configured to contact with the interior surface of
the syringe barrel 308 to function as sealing means. The proximal and distal raised
portions 360, 362 defining a charmel 364 thereinbetween. At the open end 354 and at the
closed end 356, the plunger tip 402 also comprises expansion grooves 366 for allowing
the plunger tip 402 to expand into the grooves when a tear-away force F; is applied to
move the plunger 408 from a pre-launch position to a launched position, or a second
position to a third position, as further discussed below.

[000112] The plunger tip 402 further includes an interior cavity 368 and a
ring 406 protruding from the interior cavity. Unlike the ring 370 in FIG. 16, the ring 406
disclosed in the present embodiment comprises a tapered surface 408 that tapers in the
direction of the open end 354. At the junction between the tapered surface 408 and the
expansion groove 366, the plunger tip 402 includes two proximally extending bendable

legs 404. Assuming that the plunger 408 and the plunger tip 402 are positioned
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proximally within the barrel 308 and the barrel contains fluids in the variable medicine
chamber (i.e., the first position), the bendable legs 404 are configured to be pushed by the
plunger 408 as the plunger moves distally to inject fluids from the syringe (FIG. 18a). In
other words, the bendable legs 404 are configured to withstand a distally directed force Fy4
to move the plunger 408 and the plunger tip 402 from the first position to the second
position to inject fluids without bending.

[000113] The plunger 408 in the present embodiment comprises a shaft or a
rod 374, which has a proximal end 373 and a distal end 376. The distal end 376 has a
groove 410 for engaging with the ring 406 on the plunger tip 402. To corrésponding to
the profile of the ring 406, the groove 410 has a flat side 412 and a tapered side 414,
which preferably has a smaller slope rela;cive to the tapered surface 408 on the plunger tip
402. Thus, the tapered side 414 on the shaft 374 and the tapered surface 408 on the
plunger tip 402 preferably do not contact when the syringe 400 is in either the first
position or the second position (FIG. 18a).

[000114] The plunger rod or shaft 374 includes an integrally molded first
push flange 416 that is positioned just proximally of the tapered side 414 of the groove
410. The first push flange 416 is reinforced by a plurality of ribs 418 and an optional
second push flange 420. As readily apparent, when the shaft 374 is moved distally with a
distally directed force Fq, a corresponding force is applied on the plunger tip 402 via the
first push flange 416 applying the same distally directed force Fy on the bendable legs
404,

[000115] Referring again to FIG. 18a, the syringe 400 is shown in the

second position or empty position, which is the position in which the plunger tip 402
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contacts the end wall 422 of the syringe. In this position, the distal tip 422 of the
extension pin 316 is spaced apart from the tip 424 of the syringe tip 314 by a trigger gap
distance 426. In this second position, the first push flange 416 is spaced apart from the
end surface 428 of the proximal raised portion 360 of the plunger tip 402 by
approximately the same trigger gap distance 426 plus the width of the bendable leg 408
(FIG. 18b). Also in this second position, the distal end 376 of the shaft 374 is spaced part
from the curvature 381 of the plunger tip 402 by the trigger gap distance 426 plus an
incremental distance formed by the curvature. Similarly, the push flange 319 on the
plunger 408 is spaced apart from the gripping flange 375 by the trigger gap 426 distance
plus a small nominal distance, which is at least equal to the width of the bendable legs
404.

[000116] To close or take up the trigger gap 426, a tear away force F, is
applied to the plunger 408 to move the plunger from a second position to a third position
(FIG. 18b). - As previously discussed, the tear away force F; is greater than the distally
directed fo;ée Fq. When this occurs, the first push flange 416 applies the same tear away
force F; on the bendable legs 404 located on the plunger tip 402, which causes the
bendable legs to flex or give under the applied force. The plunger 408 then moves
distally relative to the plunger tip 402 until the first push flange 416 bottoms out on the
bendable legs 404 (FIG. 18b). At this point, the distal tip 422 of the extension pin 316
will have moved the trigger gap distance 426 relative to the tip 424 of the syringe tip 314.

[000117] As shown in FIG. 18b, when the plunger 408 moves to the third
position, the ring 406 on the plunger tip 402 rides up on the tapered side 414 of the

groove 410 and are radially expanded by the plunger. This in turn causes the syringe tip
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402 to radially expand in the same general region, as indicated by a portion of the
exterior surface 358 radially expanding and contacting the inside diameter of the barrel
308.

[000118] As previously discussed with reference to FIGs. 16 and 17, when
the plunger 408 moves the trigger gap distance 426, the tip 422 of the extension pin 316
moves a corresponding distance relative to the syringe tip 314. This tip travel may be
incorporated to push, for example, a pressure trigger on a needle hub aésembly, such as
the ones shown in FIGs. 11a and 123, to launch a spring clip to block a needle tip.

[000119] FIGs. 19a-19d shows an alternative hypodermic needie assembly
provided in accordance with the seventeenth embodiment of the invention, which is
generally designated 430. The hypodermic needle assembly 430 includes a needle hub
432, which has a proximal end 434 with a locking element such as a luer fitting 188, and
a distal end 436 with a needle 12 protruding therefrom. The needle hub 432 further
includes an annular space that is defined by the space formed between an inner cylinder
438 and an‘ outer cylinder 440 for receiving a resilient member 21. As shown, the outer
cylinder 440 has a distal end 436 that is relatively longer than the distal end 444 of the
inner cylinder 438. For molding purposes, a pair of slots 439 are located in each of the
inner and outer cylinders 438, 440 for forming the inner needle assembly 446.

[000120] The inner needle assembly 446 is incorporated in the present
embodiment. The inner needle assembly 446 is integrally molded to the needle hub 432
and includes a triggering portion 448 and a needle retaining portion 450. The triggering
portion 448 is characterized by an interior surface 452, which defines an annular space

453 for receiving a pressuré trigger 454, and an exterior surface 456, which is configured
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to mate with and activate a pressure fitting 458. The needle retaining portion 450
includes a bore 460 for receiving a needle 12 and a glue well 462 for receiving glue. The
bore 460 is preferably slightly larger than the diameter of the needle, by about 0-3
thousandths of an inch. The needle 12 is fixed to the needle retaining portion 450 by first
inserting the needle in through the bore 460 and then applying glue to the glue well 462
and allowing the glue to cure. Due to the clearance between the bore 460 and the needle
12, some residual glue may flow into the bore to bond with the needle and the needle hub
inside the bore.

[000121]  With reference to FIG. 19b in addition to FIG. 19a, the inner
needle assembly 446 has a configuration that is generally clover shaped, but may
optionally be oval, rectangular, or polygonal. The interior sﬁrface 452 of the triggering
portion 448 of the inner needle assembly 446 has a width that approximately equals the
outside diameter of the pressure trigger’s 454 proximal cylindrical section 490. Two
integrally molded actuators 464 having a bump shape (FIG. 19b) are formed upon the
upper and lower surfaces 4662, 466b of the triggering portion 448 and protrudes into the
annular space 453 of the interior surface 452 as well as into the space occupied by the
pressure fitting, as further discussed below. When the pressure trigger 454 moves
distally within the annular space 453 and contacts the actuators 464, their interaction
causes the upper and lower surfaces 466a, 466b to radially expand, which in turn causes
the arms 488a, 488b ;)Il the pressure fitting 458 to expand to release the restraining force
on the resilient member 21. The inner needle assembly 446 is connected to the needle

hub 432 by two integrally molded arms 468 shown in FIG. 19b.
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[000122] Two male detents 470 are formed along the exterior surface 456 of
the triggering portion 448. The male detents 470 are positioned just proximal of the
actuators 464 and are configured to mate with a pair of hooks 472a, 472b located on the
pressure fitting 458 in the ready position (FIG. i9a). The hooks 472a, 472b disengage
from the male detents 470 to launch the pressure fitting, as further discussed below.

[000123] Turning now to FIG. 19c in addition to FIGs. 19b and 19d, the
pressure fitting 458 incorporated in the present embodiment includes a cylindrical section
474 that has a do‘rge 476. The dome 476 further having a cavity located therein for
receiving the spring clip 20 and an opening 475 for allowing the pressure ﬁtting to move
458 relative to the needle 12 when launched. The cylindrical section 474 further includes
a side opening 478 for dispensing glue therethrough (FIG. 19d). Similar to the end wall
291 on the pressure fitting 272 shown in FIGs. 14a and 14b, the dome 476 is formed by
pressing the cylindrical section 474 into a steel form or die. Subsequent to forming the
dome, the spring clip 20 is secured within the cavity and is protected against
mam'pulati;n. Alternatively, the pressure fitting 458 can be formed from two molded
parts and assembled over the spring clip 20.

[000124] Referring specifically to FIG. 19d, the pressure fitting 458 further
includes a first flange 480 having a first diameter, a second flange 482 having a second
diameter, and a third flange 484 having a third diameter connected to one another by a
plurality of ribs 486. The first diameter of the first flange 480 is sized so that it fits
within the annular space provided by the outer cylinder 440 of the needle hub 432 (FIG.
19a). The second diameter of the second flange 482 is sized so that the resilient member

21 may fit over the second flange (FIGs. 19a and 19b). Finally, the third diameter of the
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third flange 484 is sized so that it fits within the annular space provided by the inner
cylinder 438 of the needle hub 432 (FIG. 19a). The cylindrical section 474 extends
distally from the first flange 480.

[000125] Still referring to FIG. 19d, the elongated arms 488a, 488b extend
proximally from the third flange 484 and terminate into a pair of hooks 472a, 472b. In the
ready position (FIG. 19a), the hooks 472a, 472b interact with the male detents 470 of the
triggering portion 448 to provide a restraining force on the resilient member 21 (FIG.
19a). In other words, in the ready position, the resilient member 21 is compressed by the
first flange 480 of the pressure fitting 458 and the surface that forms the junction between -
the inner cylinder 438 and the outer cylinder 440.

[000126] The pressure trigger 454 incorporated in the present embodiment
includes an active cylindrical section 490 that has an end face and a tapered section 492
at the junction between the end face and the cylindrical section. The pressure trigger 454
further includes a proximally extending plunger engagement arm 494, which has a bore
496 disposled therein for receiving fluids. Unlike some of the previously discussed
embodiments, such as FIGs. 7a-9b, the active cylindrical section 490 of the pressure
trigger 454 does not require an interference fit with thé syringe tip engagement chamber
42 (other than perhaps a éﬁnctual interference so that the pressure tn'ggef 454 does
accidentally fall out of the needle hub from gravity alone). As readily apparent from the
structure described, the annular space defined by the interior surface 452 of the inner
needle assembly 446 is completely sealed from the exterior surface 456. Thus, once a

syringe is connected to the hypodermic needle assembly 430 and the syringe tip engages
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the syringe tip engagement chamber 42, medicine that is discharged from the syringe can
only flow one way out of the needle 12.

[000127] In use, connecting the luer fitting 188 to the threaded receptacle
connects the hypodermic needle assembly 430 to the syringe. Concurrently therewith,
the syringe tip 30 engages the syringe tip engagement chamber 42 in an interference fit.
The plunger on the syringe is then moved distally to empty the syringe. At this point,
liquid or medicine is drawn into the syringe by inserting the needle 12 into a medicine
vial and then moving the plunger proximally fo create a vacuum.

[000128] A patient is injected by inserting the needle tip 22 into the patient
and then pressing the plunger to move the plunger tip distally. During the same plunger
distal movement, after the medicine is completely injected into the patient, the extension
pin 31a pushes the plunger engagement arm 494 of the pressure trigger 454 distally into
the inner needle assembly 446. As the pressure trigger 454 moves distally into the
annular space 453, the tapered section 492 on the pressure trigger 454 engages the
actuators 464 and causes the actuators to expand radially outward. Concurrently
therewith, the actuators 464 push against the elongated arms 488a, 488b to similarly
expand the elongated arms radially outward. As the arms 488a, 488b radially expand,
they move the hooks 472a, 472b a proportional radial distance, which causes the hooks to
disengage from the male detents 470. Once so disengaged, the resilient member 21
releases its stored energy and expands distally, which pushes the pressure fitting 458 and
which pushes the spring clip 20 distally to shield the needle tip 22.

[000129] A safety cap 498 is shown in FIGs. 19a and 19b for shielding the

needle 12 during packaging and/or shipping. The safety cap 498 is also preferably |
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positioned over the needle until just prior to the point of use in order to reduce unintended
needle stick. The safety cap 498 has a threaded base section 500 that is configured to
engage with the needle hub 432.

[000130] As shown in the embodiments of the needle assembly described
above with reference to FIGs. la-l4c, 15¢, 15d, and 19a-19d, the outer body 32 of the
needle hub 14 is designed to facilitate manipulation of the needle hub 14 between the
thumb and finger, for example, each end of the side walls may include a stepped portion
or textured surface to facilitate gripping. In addition, in a preferred embodiment, the
needle hub body 32 is made, for example, by injection molding a transparent material
such as polypropylene, so that an ultraviolet light cured adhesive can be used to bond the
needle 12 to the inner needle assembly 52 (e.g., FIGs. 6a-9b). The other components of
the needle assembly, such as the various embodiments of the pressure trigger, the
pressure fitting, the inner‘needle mounting assembly, and the spring clip housing, can
also be formed from polypropylene by injection molding. If desired, the needle hub and
the pressur; trigger of the FIG. 3 embodiment, which incorporate a frangible seal formed
between the pressure trigger flange and the syringe engagement chamber wall, can be
formed by injection molding polystyrene. In embodiments of the invention in which the
syringe 30 is a separate device which can be detachably attached to the needle hub 14, the
proximal end of the needle hub 14 can optionally include attaching means, such as, for
example, a frictional fitting or a luer lock 90, as shown in FIGs. 1-6.

[000131] The blocking portion of the needle guard 16 itself can comprise
any device suitable to safely block the tip 22 of the needle 12. As shown in e.g., FIGs.

la-7e and 9a-9b, in a preferred embodiment of the safety needle assembly of the present
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invention, the blocking portion of the needle guard 16 comprises an interlocking spring
clip 20. Tuwming particularly to FIG. 1b, the spring clip 20 comprises elongated
tensioning arms 92 which extend distally from the end wall 28 of the clip along the
needle shaft 12. Two inwardly extending transverse wall portions 94a and 94b of the
spring clip, having generally L-shaped extensions with curled lips on their ends, extend
from the elongated arms 92 and project inwardly toward the longitudinal axis of the
needle. In this embodiment, the transverse wall portions 94a and 94b, which are
continuously resiliently urged towards the longitudinal axis by the action of the spring
clip 20 design, are provided to engage the needle, such that the clip cannot be: moved in a
proximal direction. The end wall 28 of the spring clip 20 has a restraining opening 26
disposed therein to allow the needle 12 to pass therethrough. The restraining opening has
a diameter which allows the spring clip 20 to slidingly move along the shaft of the needle
12 at the resilient urging of the spring 21, but when the clip has arrived near the needle
tip, the opening engages the extended portion of the needle stop 24 to thereby prevent the
clip 20 ﬁ'o;n being completely withdrawn from the needle tip 22. One embodiment of a
spring clip useful in accordance with practice of the present invention is disclosed in U.S.
Patent No. 6,117,108, which is incorporated herein in its entirety by this reference.
[000132] In the embodiment of the safety hypodermic needle assembly
provided in accordance with the practice of the invention shown in FIGs. 3a-3c, the
spring clip 20 is substantially identical to the spring clip 20 described above and shown in
FIGs. la-1c and 2a-2c. However, turning particularly to FIG. 3b, in this embodiment, the
spring clip 20 is positioned inside the spring clip housing 50 which comprises proximal

and distal needle openings. 98a and 98b arranged such that the needle 12 can extend
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therethrough. The needle tip guard 16 of this embodiment is designed such that the
needle tip 22 enters both the housing 50 and the needle tip spring clip 20. However, the
spring clip 20 operates as described above, wherein the transversely biased spring
arms 92 and associated transverse wall portions 94a and 94b engage to block the needle
tip 22, and the restraining opening 26 in the end wall 28 is biased against needle stop 24
by the spring 21. In such an embodiment, it should be understood that the spring clip 20
may function to completely block the needle tip 22, even in the absence of the housing
50, and in fact the housing 50 may be designed such that it can be easily detached from
the spring clip.

[000133] Although only one embodiment of the spring clip 20 is described
above, it should be understood that any suitable spring clip design may be utilized, such
that the spring clip operates to block the needle tip 22 via two separate mechanisms.
Turning to FIGs. 1b-6b, for example, in one mechanism, the arms 92 of the spring clip 20
are designed to engage such that they block the needle tip 22 from being moved in a
distal direction relative to the spring clip. In the second mechanism, the restraining
opening 26 in the'end wall 28 of the spring clip is designed such that the enlarged portion
of the needle stop 24 engages therewith and thus prevents the needle 12 from being
moved in the proximal direction relative to the spring clip. The spring clips disclosed
herein are preferably of integral construction, and made from stainless steel or other
suitable material having the necessary memory and spring characteristics.

[000134] During operation, the hypodermic needle assembly 10, either as an
integral syringe unit or, preferably, as an attachment mounted over a separate syringe 30,

as shown in any of FIGs. 1b-6b, 7a-9b, 10a-14c, 15¢, 15d, and 19a-19d, is grasped by the
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user on the outer body 32 of the needle hub 14. The assembly 10 is oriented such that the
needle tip 22 is positioned against the patient’s skin. The needle 12 is then inserted into
the patient. When the needle has successfully penetrated the patient, the syringe
plunger 31 is urged distally forward, such that any fluids contained in the syringe are
forced into the needle 12 in fluid communication therewith, in substantially the same way
that conventional hypodermic needle syringes are used. Specifically, the needle hub 14 is
utilized to position the needle 12 a selected distance into the patient and then the syringe
plunger 31 is used to inject the desired medicants. As shown best in FIGs. 1b-6b and 7a-
7b, during this operation and during the injection, the needle tip guard éssembly 16
remains unactivated because the elongated extension pin 31a on the syringe plunger
mechanically activates the pressure trigger 18, 112, 130 only after substantially all of the
medicant has been injected.

[000135] When the medicant has been fully delivered, the syringe plunger
extension pin 31a mechanically interacts with the pressure trigger (either by direct
contact Wit;l the pressure trigger or through another structure). As the distal movement of
the extension pin 31a applies a distally directed force on the pressure tﬁgger, the
engagement between the pressure trigger and the needle passageway is overcome, and the
pressure trigger slides in a distal direction through the needle passageway. The
movement of the slidable pressure triggeris then communicated to the associated
pressure fitting, thereby disengaging the pressure fitting from the frictional engaging
opening in the end wall of the spring clip cavity. This disengagement allows the
compressed spring to resiliently urge the spring clip distally along the needle through the

distal opening of the spring clip cavity and toward the needle tip. The spring clip moves
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along the needle until the arms of the spring clip move past the needle tip and are thereby
free to spring closed, thereby blocking the distal path of the needle tip. Further distal
movement of the spring clip is prevented by the interaction of the restraining opening in
the end wall of the spring clip with the needle stop on the needle shaft or by any other
suitable mechanism, such as, for example, a tether attaching the spring clip to the needle
hub. In this position, the needle tip is prevented from re-emerging due to being shielded
by the transverse portion of the spring clip, which forms a wall blocking the distal exit
path of the needle tip, and the clip cannot be pulled off of the needle tip because of the
engagement of the restraining opening with the needle stop. As is described below in
detail, the spring clip can be engaged around the needle tip in a number of ways,
according to the illustrative embodiments of the needle assembly of the present invention.

[000136] First, in the embodiment shown in FIGs. 1a-1c, the syringe plunger
31 is depressed, such that the extension pin 31a extends into the syringe tip engagement
chamber 42 and out from the syringe tip. In this condition, the extension pin 31a engages
the pressuré trigger 18 that is frictionally held by the pressure trigger engaging opening
48 in the proximal end of the needle passageway 34. As the plunger presses against the
pressure trigger 18, the pressure trigger and the needle 12 attached thereto are pushed in a
distal direction through the needle passageway 34. The movement of the pressure trigger
is transmitted through the compressed spring 21, to the spring ‘clip pressure fitting 45
disposed within the spring clip engaging opening 46 in the distal end of the needle
passageway 34. When the spring clip pressure fitting is urged out of the spring clip
engaging opening, the compressed spring expands distally and urges the spring clip 20

out of the spring clip cavity 36 and distally along the needle 12 around which the spring
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clip is arranged. The spring clip and pressure fitting move along the length of the needle
12 until the needle stop 24 engages the restraining opening 26 in the end wall 28 of the
spring clip. As shown in FIGs. 1b and lc, when the spring clip 20 reaches the end of
needle, such that the needle shaft 12 is no longer interposed between the lips 96 at the
ends of the spring clip arms 92, the arms move by resilient action into the guard position
blocking the needle tip 22. Retention of the spring clip guard on the needle in. this
position is ensured by the interlocking engaging arms 92 which prevent movement of the
guard in the proximal direction and by the restraining opening 26 engaged with the
needle stc.)p 24 which prevents movement of the guard in the distal direction. ‘

[000137] FIGs. 2a-2¢ show a second mechanism for engaging the needle tip
guard assembly 16. In this embodiment, the plunger 31 is depressed, such that the
extension pin 31a extends into the syringe tip engagement chamber 42 and out from the
syringe tip. In this condition, the extension pin 31a engages the proximal end of the
pressure trigger 18' which is frictionally held by the pressure trigger pressure fitting 47 in
the pressu;e trigger engaging opening 48 in the proximal end portion of the needle
passageway 34. As the plunger presses against the pressure trigger, the pressure trigger
and the needle attached thereto are pushed in a distal direction through the needle
passageway. The distal movement of the pressure trigger 18' is directly transmitted to the
spring clip pressure fitting 45, which is in mechanical communication therewith, and
which is disposed within the spring clip engaging opening 46 in the distal end of the
needle passageway 34. When the spring clip pressure fitting 45 is urged out of the spring
clip engaging opening 46, the compressed spring 21 expands distally and urges the spring

clip 20, which can be fixedly attached to the pressure fitting, out from the spring clip
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cavity 36 distally along the needle 12 around which the spring clip 20 is arranged. The
spring clip and pressure fitting move along the length of the needle 12 until the needle
stop 24 engages the restraining opening 26 in the end wall 28 of the spring clip. As
shown in FIGs. 2b and 2c, when the spring clip 20 reaches the end of needle such that the
needle shaft 12 is no longer interposed between the lips 96 at the end of the spring clip
arms 92, the arms move by resilient action into the guard position blocicing the needle
tip 22. Retention of the spring clip guard on the needle 12 in this position is ensured by
the interlocking engaging arms 92 which prevent movement of the guard in the proximal
direction and by the restraining opening 26 engaged with the needle stoia 24 which
prevents movement of the guard in the distal direction.

[000138] .  FIGs. 3a-3c show a third mechanism for engaging the needle tip
guard assembly 16. In this embodiment, the syringe plunger 31 is depressed such that the
extension pin 31a extends into the syringe tip engagement chamber 42 and out from the
syringe tip. In this condition, the extension pin 31a engages the pressure trigger 18" held
annularly };y a frangible breakpoint or seal 48', which is annularly engaged with the
inside surface of the wall of the syringe tip engagement chamber 42. As the plunger
presses against the pressure trigger 18", the frangible seal 48" is broken and the pressure
trigger and the needle 12 attached thereto are pushed in a distal direction through the
needle passageway 34. The movement of the pressure trigger 18" is directly transmitted
to the housing pressure fitting 51, which is in mechanical communication therewith and
which is disposed within the housing engaging opening 46' in the distal end of the needle
passageway 34. When the housing pressure fitting 51 is wrged out of the housing

engaging opening 46', the compressed spring 21 expands distally and urges the housing
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50 and the spring clip 20 out of the spring clip cavity 36 distally along the needle 12
around which the housing and spring clip are arranged. The housing 50 and spring clip
20 move along the length of the needle 12 until the needle stop 24 engages the restraining
opening 26 in the end wall 28 of the spring clip 20. As is shown in FIGs. 3b and 3c,
when the spring clip 20 reaches the end of needle such that the needle shaft 12 is no
longer interposed between the lips 96 at the end of the spring clip arms 92, the arms move
by resilient action into the guard position blocking the needle tip 22. Retention of the
spring clip 20 on the needle 12 in this position is ensured by the interlocking engaging
arms 92 which prevent movement of the guard in the proximal direction and by the
restraining opening 26 engaged with the needle stop 24 which prevents movement of the
guard in the distal direction.

[000139] FIGs. 4a-4c show a fourth mechanism for engaging the needle tip
guard assembly 16. In this embodiment, the syringe plunger 31 is depressed such that the
extension pin 31a extends into the syringe tip engagement chamber 42 and out from the
syringe tip: such that the extension pin 31a engages the proximal end of the needle 12.
As the extension pin 31a presses against the proximal end of the needle, the pressure
trigger 18" and the needle attached thereto are pushed in a distal direction through the
needle passageway 34. The movement of the pressure trigger 18" is directly transmitted
to the pressure fitting 45N which is in mechanical communication therewith and which is
disposed within the engaging opening 460 in the distal end of the needle passageway 34.
‘When the pressure fitting 45N is urged out of the engaging opening 460, the compressed
spring 21 expands distally and urges the spring clip 20 out of the spring clip cavity 36

distally along the needle 12. The pressure fitting 45N and spring clip 20 move along the
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length of the needle 12 until the needle stop 24 engages the restraining opening 26 in the
end wall 28 of the spring clip 20. As shown in FIGs. 4b and 4c, when the spring clip 20
reaches the end of needle, such that the needle shaft 12 is no longer interposed between
the lips 96 at the end of the arms 92 of the spring clip, the arms move by resilient action
intolthe guard position blocking the needle tip 22. Retention of the spring clip 20 on the
needle 12 in this position is ensured by the interlocking engaging arms 92 which prevent
movement of the guard in the proximal direction and by the restraining opening 26
engaged with the needle stop 24 which prevents movement of the guard in the distal
direction.

[000140] FIG. 5a shows a fifth mechanism for engaging the needle tip guard
assembly 16. In this embodiment, the activation mechanism is generally as described
above with reference to FIGs. 4a-4c, except that the pressure trigger 18" further
comprises at least one flexible hook 47a designed to engage the engaging opening 438"
Accordingly, the needle guard activation process begins as before, where the syringe
plunger 31is depressed such that the syringe extension pin 31a extends into the syringe
tip engagement chamber 42 and out from the syringe tip to thereby engage the engaging

platform 47b of the pressure trigger 18"™. As the plunger extension pin 3la presses‘

‘against the platform 47b, the flexible hook 47a is pressed inwardly such that it disengages

from the engaging opening 48", and the pressure trigger 18" and needle 12 attached
thereto are pushed in a distal direction through the needle passageway34. The
movement of the pressure trigger 18" is directly transmitted to the pressure fitting 45N
which is in mechanical communication therewith, and which is disposed within the

engaging opening 460 in the distal end of the needle passégeway 34. When the pressure
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fitting 45N is urged out of the housing engaging opening 460, the compressed spring
expands distally and urges the spring 21 and the spring clip 20 out of the spring clip
cavity 36 distally along the needle 12. The pressure fitting 45N and the spring clip 20
move along the length of the needle 12 until the needle stop 24 engages the restraining
opening 26 in the end wall 28 of the spring clip 20. As was the case with the
embodiment of FIGs. 4a-4c, when the spring clip 20 reaches the end of the needle such
that the needle shaft is no longer interposed between the lips at the end of the arms of the
spring clip, the arms move by resilient action into the guard position blocking the needle
tip 22. Retention of the spring clip on the needle in this position is CIlS;lI'Cd by the
interlocking engaging arms which prevent movement of the guard in the proximal
direction and by the restraining opening 26 engaged with the needle stop 24 which
prevents movement of the guard in the distal direction. In this embodiment the pressure
trigger 18" is prevented from moving distally past the needle stop 492" by the
engagement of the annular stop flange 49b and is prevented from moving proximally past
the needle ;top 49¢ when unactivated, and past the opening 48" when activated, by the
flexible hook 47a.

[000141] FIG. 5b shows a sixth mechanism for engaging the needle tip
guard assembly 16. In this embodiment, the activation mechanism is generally as
described above with reference to FIG. 5a, except that the assembly further comprises an
intermediate pusher assembly 31b. Accordingly, the needle guard activation process
begins by depressing the plunger 31 such that the extension pin 31a extends into the
syringe tip which is mounted in the syringe tip engagement chamber 42. The pin 31a

engages the elohgated pin or arm 31c of the intermediate pusher assembly 31b which
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extends into the open syringe tip and thereby communicates the distal motion of the
plunger to the engaging platform 47b of the pressure trigger 18™. As the intermediate
plunger assembly 31b presses against the platform 47b, the flexible hook 47a is pressed
inwardly such that it disengages from the engaging opening 48" (as shown in phartom in
FIG. 5b), and the pressure trigger 18" and the needle 12 attached thereto are pushed in a
distal direction through the needle passageway 34. The movement of the pressure
trigger 18" is directly transmitted to the pressure fitting 45N which is in mechanical
communication therewith and which is disposed within the engaging opening 460 in the
distal end of the needle passageway 34. The pressure fitting 45N is thereby {Jrged out of
the housing engaging opening 460, and the compressed spring 21 expands distally and
urges the pressure fitting 45' and the spring clip 20 out of the spring clip cavity 36 distally
along the needle 12. Turning to FIG. 5c, when the spring clip 20 reaches the end of the
needle such that the needle shaft 12 is no longer interposed between the lips 96 at the end
of the arms 92 of the spring clip, the arms move by resilient action into a guard position
blocking the needle tip 22. Retention of the spring clip 20 on the needle 12 in this
position is ensured by the interlocking engaging arms 92 which prevent movement of the
guard in the proximal direction and by the restraining opening 26 engaged with the
needle stop 24 which prevents movement of the guard in the distal direction. In this
embodiment, the pressure trigger 18"" is prevented frorﬁ moving distally past the needle
stop 49a [lby the engagement of the annular stop flange 49b and is prevented from
moving proximally past the opening 4801 once activated, by the flexible hook 47a.
[000142] FIGs. 6a-6d show a seventh mechanism for engaging the needle tip

guard assembly 16. In this embodiment, the plunger 31 engages the pressure trigger 18""
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which has a plunger engaging portion or arm 86 which extends into the opening at the tip
of the syringe 30. As the plunger presses against the pressure trigger 18"", the pressure
trigger is pushed in a distal direction through the needle passageway 34 and against the
pressure trigger fitting 45". The movement of the pressure trigger 18" is directly
transmitted to the pressure fitting 45" which has an enlarged distal end portion disposed
in and frictionally engaged in the opening 460in the distal end of the needle passageway
34. In this embodiment, the needle 12 itself does not move relative to the needle
passageway 34. When the enlarged distal end of the pressure fitting 45" is urged out
from the housing engaging opening 4601 the compressed spring 21 expands ‘distally and
urges the spring clip 20 out of the spring clip cavity 36 distally along the needle 12. The
pressure trigger 18"" and spring clip 20 move along the length of the needle 12 until the
needle stop 24 engages the restraining opening 26 in the end wall 28 of the spring clip.
As shown in FIG. 6b, when the spring clip 20 reaches the end of needle, such that the
needle shaft 12 is no longer interposed between the lips 96 at the ends of the arms of the
spring clip: the arms move by resilient action into the guard position blocking the needle
tip 22. Retention of the spring clip 20 on the needle 12 in this position is ensured by the
interlocking engaging arms 92 which prevent movement of the guard in the proximal
direction and by the restraining opening 26 engaged with the needle stop 24 which
prevents movement of the guard in the distal direction.

[000143] FIGs. 7a-9b, 10a, and 15¢ show the eighth, ninth, tenth, eleventh,
and twelfth mechanisms (“eight-twelfth”) for engaging the needle tip guard assembly. In
the eighth-twelfth mechanisms, the plunger 31 engages the pressure trigger 112, 130, 278

which in turn engages the tapered ramps 110 via the pusher end 116, 340. As the pusher
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end 116, 340 moves distally to engage the ramps 110 on the pressure fiiting, a force is
generated which spreads the elongated arms radially outward. As the elongated arms
spread radially outward, the male detents 102 or cut-outs 162 become disengaged from
the stop 81. Once disengaged from the stop, the resilient member 21 is no longer
restrained by the interaction of the male detents/cut-outs and the stop, the resilient
member uncoils and expands distally. As the resilient member expands distally, it pushes
on the distal end of the pressure fitting 100, 126, 154, 170, 342 thereby launching the
pressure fitting distally. In the embodiment of FIGs. 7a, 9a, 10a, and 15¢, when the
pressure fitting moves distally, the spring clip 20 distal end resiliently closes over the
needle tip 22 and blocks the needle tip from accidental contact. In the embodiment of
FIGs. 8a and 8b, the pressure fitting 126 and the associated needle sheath 150 is launched
along the needle and is stopped by the engagement of the hooks 136 with the
circumferential end 140 of the shroud 138 wherein the needle tip is shielded from
accidental contact.

[006144] FIGs. 12a-13b show the thirteenth and fourteenth mechanisms for
engaging the needle tip guard assembly. In the thirteenth and fourteenth mechanisms, the
plunger engages the pressure trigger 226, which in turn directly contacts and pushes the’
spring clip 20, 260. Upon being pushed by the pressure trigger 226 with sufficient force,
the spring clip 20, 260 separates from the undercut or groove 192, 252 located on the
needle hub housing. Upon its separation from the needle hub housing, the spring clip 20,
260 is pushed distally by the expanding resilient member 21, 231 until the opening

located on the spring clip abuts the stop member 24 located on the needle shaft. At which
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point, the spring clip 20, 260 blocks the needle tip from inadvertent contact with the
needle tip.

[000145] FIGs. 11a and 11b show a fifteenth mechanism for engaging the
needle tip guard assembly. In the fifteenth mechanism, the plunger on the syringe
engages the pressure trigger 210, which in tumn directly contacts a washer 206. The
washer 206 is in contact with the resilient member 21, and when it is so pushed by the
pressure trigger 210, it further compresses the resilient member. The resilient member 21
in turn, pushes against the spring clip 20, which is engaged with the undercut or groove
192 located on the needle hub housing. When the force exerted by the resili'ent member
21 on the spring clip 20 is sufficiently great, it overcomes the gripping force provided by
the engagement between the spring clip and the undercut 192, which then causes the
spring clip to separate from the undercut. When this occurs, the resilient member 21
releases its energy and expands distally outward, which in turn pushes the spring clip
distally to block the needle tip from inadvertent contact with the needle tip.

[006146] FIG. 14a shows a sixteenth mechanism for engaging the needle tip
guard assembly. In the sixteenth mechanism, the plunger on the syringe engages the
pressure trigger 278 and transfers its distal force, when pushed, to the pressure trigger.
The pressure trigger 278 is in contact with a pressure fitting 272, which is engaged to the
needle hub housing via a detent engagement with the housing. Accordingly, when the
pressure trigger 278 exerts a sufficient distal force to the pressure fitting 272, the gripping
force formed by the detent engagement is overcome and the shroud separates from the
needle hub housing. When the pressure fitting finally separates from the needle hub, it is

launched distally by the expanding action of the resilient member 21. Because the
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pressure fitting is in contact with the spring clip 20-the spring clip also launches distally
to block the needle tip from inadvertent contact therewith.

[000147] FIGs. 19a-19d show a seventeenth mechanism for engaging the
needle tip guard assembly. In the seventeenth mechanism, the plunger on the syringe
engages the pressure trigger 454 and transfers its distal force, when pushed by a user, to
the pressure trigger. The pressure trigger 454 then engages a pair of actuators 464, which
are formed upon the trigger portion 448 of the inner needle assembly 446. When this
oceurs, the actuators 464 expand radially outward to abut the elongated arms 488a, 488b
of the pressure fitting 458. The elongated arms 488a, 488b then expand radiélly outward
to cause a pair of hooks 472a, 472b to disengage from corresponding male detents 470.
As the hooks 472a, 472b separate from the male detents 470, the pressure fitting 458
launches distally due to the expanding action of the resilient member 21. Because the
pressure fitting 458 is in contact with the spring clip 20, the spring clip also launches
distally to block the needle tip from inadvertent contact therewith.

[006148] Regardless of the specific embodiment of the hypodermic \ﬂneedle
assembly of the present invention, in each such embodiment, as the syringe plunger is
advanced into the syringe, expelling the medication into the patient, the plunger extension
pin 31a biases a pressure trigger longitudinally in the dista] direction such that the spring
clip guard 20 is automatically launched via a resilient member such as a spring along the
length of a needle and over the end of the needle tip. The needle tip is therefore passively
shielded by the action of pushing a syringe plunger into a syringe which has an extension
pin which extends at least part way into the syringe tip. As the needle clip assembly 16 is

passively actuated, the user is not required to perforrri any operations outside of those
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employed using conventional hypodermic needles. There is accordingly no need to learn
any additional procedures in order to use the hypodermic needle assembly 10 according
to the invention. The combined actions of the needle tip guard spring arms 92 and the
needle stop 24 cause the spring clip 20 to be permanently locked in place once the
injection procedure has been completed. During operation, there is only minimal
frictional engagement between the spring clip 20, the needle shaft 12, and the needle hub
14. This design, ensures that the spring clip 20 will move along the needle 12 to the
needle tip 22 without becoming detached therefrom or stuck thereon until the end wall 28
of the spring clip 20 engages the needle stop.

[000149] Further regarding the syringes 306, 379, 400 shown in FIGs. 16,
17, and 18a-18b, the preferred usage is to aspirate a compressible fluid such as air into
the syringe; attach a needle to the syringe; puncture a sealed vial; inject air into the sealed
vial; aspirate an incompressible fluid such as liquid medication from the vial into the
syringe; remove the needle from the vial; stick the patient; and then inject the full
contents in&the syringe into the patient. The syringes 306, 379, 400 allow this preferred
usage without prematurely activating the resilient member before the patient is stuck.
The resilient member is activated at the end of the injection stroke into the patient so that
as the needle is removed from the patient, the resilient member continues to launch the
pressure fitting and the spring clip until the needle tip exits the patient and simultaneously
is blocked by the spring clip to prevent inadvertent needlestick injuries.

[000150] Although limited embodiments of the hypodermic needle assembly
and its components have been specifically described and illustrated herein, many

modifications and variations will be apparent to those skilled in the art. Accordingly, it is
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to be understood that the hypodermic needle assembly and its components constructed
according to principles of this invention may be embodied other than as specifically

described herein. The invention is defined in the following claims.
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CLAIMS

What is claimed is:

1. A safety hypodermic needle assembly comprising a needle hub, a pressure
fitting, a pressure trigger, and a resilient member that is in contact with both the needle
hub and the pressure fitting;

the needle hub comprising an enlarged portion and a stop member formed on the
enlarged portion;

the pressure fitting comprising two elongated arms, wherein each such arm
comprises a tapered ramp and a male detent or a cut-out;

wherein the male detents or cut-outs are configured to engage the stop member in
an unactivated position and the pressure trigger is configured to interact with the tapered
ramps to impart a radially outward force onto the arms thereby disengaging such male
detents or cut-outs from the stop member.

2. The safety hypodermic needle assembly according to claim 1, wherein the
pressure fitting comprises an end cap and the resilient member is compressed against the
needle hub enlarged portion and the pressure fitting when the needle assembly is in the

unactivated position.

3. The safety hypodermic needle assembly according to claim 1, wherein the

resilient member comprises a spring.
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4. The safety hypodermic needle assembly according to claim 1, further
comprising a spring clip shroud having a pair of slits, wherein at least a portion of the

pressure fitting is configured to fit between the slits.

5. The safety hypodemmic needle assembly according to claim 1, further
comprising a syringe tip engagement chamber which defines a chamber bore, said
chamber bore being tapered in the distal direction and configured to constrict the pressure

trigger when the pressure trigger moves distally into the engagement chamber.

6. The safety hypodermic needle assembly according to claim 1, wherein the =
pressure fitting further comprises a pair of panels, wherein the pair of panels and the

elongated arms define a cavity.

7. The safety hypodermic needle assembly according to claim 1, wherein the
needle hub further comprises a spring clip shroud and the pressure fitting further
comprises a pair 0f hooks on its proximal end, the hooks being configured to engage the

proximal end of the spring clip shroud.

8. The safety hypodermic needle assembly according to claim 1, wherein the
needle hub further comprises a spring clip shroud and the pressure fitting further
comprises a pair of one-way locks, wherein the one-way locks are configured to engage

the distal end of the spring clip shroud.
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9. The safety hypodermic needle assembly according to claim 1, wherein the
pressure trigger comprises a pusher end which is configured to abut against the needle

hub enlarged portion.

10. The safety hypodermic needle assembly according to claim 1, wherein the
pressure fitting further comprises a needle sheath, wherein the needle sheath is
configured to pass over a needle and a needle tip subsequent to the pressure trigger

imparting the radially outward force on the tapered ramps.

11. The safety hypodermic needle assembly according to claim 1, wherein the

needle hub enlarged portion further comprises a pair of bumps for engaging the cut-outs.

12. The safety hypodermic needle assembly according to claim 1, wherein the

needle hub further comprises a luer fitting.

13. The safety hypodermic needle assembly according to claim 1 further

comprising a needle fixedly secured to the enlarged portion.

14.  The safety hypodermic needle assembly according to claim 2, wherein the
needle hub further comprises a spring clip shroud and a safety spring clip, the safety
spring clip being configured to be housed within the shroud in the unactivated position

with its proximal end in contact with the pressure fitting distal end.
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15.  The safety hypodermic needle assembly according to claim 5, wherein the

syringe tip engagement chamber comprises a luer taper.

16.  The safety hypodermic needle assembly according to claim 6, wherein the

5  pressure fitting further comprises a pair of one-way locks.

17. The safety hypodermic needle assembly according to claim 7, wherein the

pressure fitting further comprises a pair of hooks.

10 18.  The safety hypodermic needle assembly according to claim 6, wherein the
pressure trigger comprises a pusher end and the pusher end is configured to abut against

the needle hub enlarged portion.

19.  The safety hypodermic needle assembly according to claim 1, wherein the
15  pressure tﬁgger further comprises a plunger engagement arm, said plunger engagement

arm being configured to interact with a syringe.

20.  The safety hypodermic needle assgmbly according to claim 17, wherein
the plunger engagement arm comprises an annular bore.
20
21. A safety hypodermic needle assembly comprising a needle hub, a pressure
fitting, a resilient member, and a pressure trigger; the needle hub further comprising an

internal needle assembly having a needle fixedly secured thereto and a stop member; the

88



10

15

20

WO 03/028791 PCT/EP02/10472

pressure ﬁtting further comprises two elongated arms, two tapered ramps, a distal end
having an opening, and a pair of cut-outs or a pair of male detents;

wherein the pair of male detents or the pair of cut-outs are configured to engage
the stop member;

wherein the pressure trigger is configured to interact with the tapered ramps, and

wherein the elongated arms are configured to spread radially as a result of the

interaction between the pressure trigger and the tapered ramps.

22.  The safety hypodermic needle assembly according to claim 21, further
comprising a resilient member, wherein the resilient member is positioned over the
needle and is in contact with both the internal needle assembly and the pressure fitting

distal end.

23.  The safety hypodermic needle assembly according to claim 21, further
comprising a spring clip shroud having a pair of slits, wherein at least a portion of the

pressure fitting is configured to fit between the slits.

24,  The safety hypodermic needle assembly according to claim 21, further
comprising a syringe tip engagement chamber which defines a chamber bore, said
chamber bore being tapered in the distal direction and configured to constrict the pressure

trigger when the pressure trigger moves distally into the engagement chamber.
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25.  The safety hypodermic needle assembly according to claim 21, wherein
the pressure fitting further comprises a pair of panels, wherein the pair of panels and the

elongated arms define a cavity.

26.  The safety hypodermic needle assembly according to claim 21, wherein
the needle hub further comprises a spring clip shroud and the pressure fitting further
comprises a pair of hooks on its proximal end, the hooks being configured to engage the

proximal end of the spring clip shroud.

27. The safety hypodermic needle assembly according to claim 21, wherein

the needle hub further comprises a spring clip shroud and the pressure fitting further

_ comprises a pair of one-way locks, wherein the one-way locks are configured to engage

the distal end of the spring clip shroud.

28.  The safety hypodermic needle assembly according to claim 21, wherein
the pressure trigger comprises a pusher end which is configured to abut against an

enlarged portion on the needle hub.

29.  The safety hypodermic needle assembly according to claim 21, wherein
the pressure fitting further comprises a needle sheath, wherein the needle sheath is
configured to pass over the needle subsequent to the interaction between the pressure

trigger and the tapered ramps.
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30.  The safety hypodermic needle assembly according to claim 21, wherein

the internal needle assembly further comprises a pair of bumps for engaging the cut-outs.

31.  The safety hypodermic needle assembly according to claim 21, wherein
5  the needle hub further comprises a spring clip shroud and a spring clip, and wherein at

least a portion of the spring clip is housed within the spring clip shroud.

32.  The safety hypodermic needle assembly as recited in claim 21, wherein
the pressure trigger further comprises a plunger engagement portion and a fluid

10  passageway.

33, The safety hypodermic needle assembly as recited in claim 21, wherein

the resilient member is a spring.

15 34.  The safety hypodermic needle assembly as recited in claim 24, wherein

the syringe tip engagement chamber comprises a luer taper.

35. The safety hypodermic needle assembly as recited in claim 21, further
comprising a protective cap.
20
36. A method for launching a needle tip safety guard assembly, said method

" comprising the steps:
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providing a safety hypodermic needle assembly and a syringe, the hypodermic
needle assembly comprising a needle hub having an inner needle assembly, a needle, a
pressure trigger, a pressure fitting, a spring clip, and a resilient member disposed in
between the pressure fitting and the inner needle assembly, and the syringe comprising a
plunger;

inserting the needle into a patient; and

pushing the plunger in a distal direction and causing a portion of the pressure
trigger to ride up against the pressure fitting;

wherein the pressure fitting comprises an elongated arm and a tz;.p{ered ramp
disposed on the elongated arm; and |

wherein the pressure trigger is configured to impart a pair of component forces on

the tapered ramp to radially move the elongated arm when the plunger is pushed.
37. . The method according to claim 36, wherein the needle comprises a needle
tip and wherein after the elongated arm radially moves, the resilient member expands

distally to launch the spring clip to block the needle tip.

38.  The method according to claim 36, wherein the inner needle assembly

comprises an enlarged portion and a stop member formed on the enlarged portion.

39.  The method according to claim 36, wherein the resilient member is caused

to compress by engaging the pressure fitting with a portion of the inner needle assembly.
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40. A method for launching a needle tip safety guard assembly, said method
comprising the steps:

providing a safety hypodermic needle assembly and,a syringe, the hypodermic
needle assembly comprising a needle hub, a needle, a pressure trigger, a pressure fitting,
a spring clip, and a resilient member disposed in between the pressure fitting and the
needle hub, and the syringe comprising a plunger;

inserting the needle into a patient; and

pushing the plunger in a distal direction and causing a portion of the pressure
trigger to ride up against the pressure fitting;

wherein the pressure fitting comprises an elongated arm and a tapered ramp
disposed on the elongated arm; and

wherein the resilient member is caused to compress by engaging the pressure

fitting with an enlarged portion formed within the needle hub.

41. The method according to claim 40, wherein the hypodermic needle
assembly further comprises a needle tip and the spring clip is configured to block the
needle tip.

42.  The method according to claim 40, wherein pressure fitting comprises an
elongated arm and wherein the elongated arm is configured to radially move when it is

contacted by the pressure trigger.

43. A safety hypodermic needle assembly comprising:
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a needle hub having an inner needle assembly, a proximal end and a distal end,
the proximal end comprising a threaded member and a syringe tip receiving chamber, and
the distal end comprising an opening for launching a spring clip;

a resilient member for launching the spring clip to a blocking position;

a pressure trigger having a fluid path, an opening, and a pusher end, wherein the
opening is configured to receive a portion of the inner needle assembly;

a pressure fitting having an elongated arm and a tapered ramp disposed on the
elongated arm, the pressure fitting is configured to compress the resilient member when
the needle assembly is in a ready position by cooperating the inner needle assembly;

a needle secured to the inner needle assembly and having a needle tip and a
needle stop; and

wherein the spring clip is caused to block the needle tip by distally moving the

pressure trigger so that it interacts with the pressure fitting.

44.  The safety hypodermic needle assembly of claim 43, wherein the inner
needle assembly comprises a proximally extending member, the proximally extending
member is received by the opening on the pressure trigger when the needle assembly is

activated.

45.  The safety hypodermic needle assembly of claim 43 wherein the inner
needle assembly comprises a stop member and the pressure fitting comprises a male
detent, and wherein the male detent is configured to engage the stop member to hold the

resilient member in a compressed state.
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46.  The safety hypodermic needle assembly of claim 43, wherein the inner
needle assembly has a distally extending portion and wherein the resilient member is

disposed over the distally extending portion.

47.  The safety hypodermic needle assembly of claim 43, wherein the pusher
end is configured to interact with the tapered ramp to impart a pair of component forces,
and wherein when the pusher end does interact with the tapered ramp, the elongated arm

moves radially to disengage the pressure fitting from the inner needle assembly.

48.  The safety hypodermic needle assembly of claim 43, further comprising a
protective cap, the protective cap is attached to the distal end of the needle hub and is

disposed over the needle.

49.  The safety hypodermic needle assembly of claim 43, wherein the pressure

fitting further comprises a second elongated arm.

50.  The safety hypodermic needle assembly of claim 49, wherein the pusher
end is configured to interact with the tapered ramp to impart a pair of component forces,
and wherein when the pusher end does interact with the tapered ramp, the elongated arm

moves radially to disengage the pressure fitting from the inner needle assembly.
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51.  The safety hypodermic needle assembly of claim 43, wherein the inner

needle assembly comprises a recess for receiving a portion of the resilient member.

52.  The safety hypodermic needle assembly of claim 43, wherein the pusher
5  end of the pressure trigger is configured to abut the inner needle assembly to limit the

distal travel of the pressure trigger.

53.  The safety hypodermic needle assembly of claim 43, wherein the pressure
fitting comprises a gripping finger for gripping a portion to the spring clip.
10
54. A safety hypodermic needle assembly comprising a needle hub having a
bore, an inner needle assembly attached to the bore of the needle hub, a washer, a spring
clip, and a resilient member disposed between the washer and the spring clip;
a pressure trigger having a trigger bore, a pair of elongated arms, a proximal
15  syringe enéagement arm, and a distal needle engagement arm for engaging with a needle;
a pair of passages located adjacent the inner needle assembly; and

wherein the elongated arms pass through the pair of passages to contact the

washer.
20 55. The safety hypodermic needle assembly of claim 54, wherein the needle

hub further comprises a threaded member at its proximal end and a groove at its distal

end for engaging with the spring clip.
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56.  The safety hypodermic needle assembly of claim 54, wherein the needle
and the distal needle engagement arm are in a close tolerance fit or an interference fit

with one another.

5 57.  The safety hypodermic needle assembly of claim 54, wherein the inner

needle assembly comprises a glue well.

58.  The safety hypodermic needle assembly of claim 55, wherein the spring
clip is engaged to the groove when the resilient member is in a compressed state.
10
59.  The safety hypodermic needle assembly of claim 58, wherein the resilient

member is compressed between the washer and the spring clip.

60. . The safety hypodermic needle assembly of claim 59, wherein the pressure
15  trigger is configured to move distally, the pair of elongated arms are configured to move
through the pair of passages, the washer is configured to further compress the resilient

member, and the spring clip is configured to disengage from the groove.

61. A safety hypodermic needle assembly comprising a needle hub having a

20  bore, an inner needle assembly attached to the bore of the needle hub, a spring clip, and a
resilient member disposed between the inner needle assembly and the spring clip;

a pressure trigger having a trigger bore, a pair of elongated arms, a proximal

syringe engagement arm, and a distal needle engagement arm for engaging with a needle;
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a pair of passages located adjacent the inner needle assembly; and
wherein the elongated arms pass through the pair of passages to contact the spring

clip, which is positioned at the needle hub’s distal end.

5 62.  The safety hypodermic needle assembly of claim 61, wherein the needle
hub further comprises a threaded member at its proximal end and a groove at its distal

end.

63.  The safety hypodermic needle assembly of claim 61, wherein the needle

10  and the distal needle engagement arm are in a close tolerance fit or an interference fit.

64.  The safety hypodermic needle assembly of claim 61, wherein the inner

needle assembly comprises a glue well.

15 65.  The safety hypodermic needle assembly of claim 62, wherein the spring

clip is engaged to the groove when the resilient member is in a compressed state.

66.  The safety hypodermic needle assembly of claim 65, wherein the resilient
member is compressed between the inner needle assembly and the spring clip.
20
67.  The safety hypodermic needle assembly of claim 66, wherein the pressure

trigger is configured to move distally, the pair of elongated arms are configured to move
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through the pair of passages, and the spring clip is configured to disengage from the

groove.

68.  The safety hypodermic needle assembly of claim 67, wherein the spring
clip is configured to disengage from the groove when the spring clip is pushed by the pair

of elongated arms.

69. A safety hypodermic needle assembly comprising a resilient member
disposed between a first proximal hub section and a second distal hub section, a needle

having a needle tip and a needle stop; and wherein the resilient member is conical.

70.  The safety hypodermic needle assembly of claim 69, wherein the first
proximal hub section further comprises a syringe connecting member and a syringe tip

engagement chamber.

71.  The safety hypodermic needle assembly of claim 69, wherein the first
proximal hub section further comprises a closed distal end, and a pair of passages located
adjacent to the closed distal end, and a bore disposed on the closed distal end for

receiving a needle.

72.  The safety hypodermic needle assembly of claim 69, wherein the second

distal hub section comprises a lip section and the first proximal hub section comprises a
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male detent, and wherein the lip section is engaged to the male detent to form a needle

hub.

73.  The safety hypodermic needle assembly of claim 72, wherein the distal
hub section comprises a tapered cone section and a groove located thereon for engaging

with a spring clip.

74.  The safety hypodermic needle assembly of claim 73, wherein the conical
resilient member comprises two openings, one for allowing the needle to pass
therethrough and the other for allowing a pressure trigger to pass therethrough to activate

the spring clip.

75.  The safety hypodermic needle assembly of claim 74, wherein the pressure
trigger comprises an elongated arm, and wherein the elongated arm is configured to pass

through one of the two openings on the conical resilient member.

76.  The safety hypodermic needle assembly of claim 74, wherein the pressure
trigger comprises a proximal engagement arm, a distal engagement arm, and a bore
passing through the proximal and distal engagement arms; and wherein the needle is

secured to the distal engagement arm.

77. A safety hypodermic needle assembly comprising:
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a needle hub having a proximal end and a distal end comprising an integrally
molded inner cylinder and a longer outer cylinder relative to the inner cylinder; the inner
and outer cylinders defining an annular space thereinbetween and the outer cylinder
comprising a groove,

an inner needle assembly molded to the inner cylinder andA comprising a bore;

a passage located adjacent the inner needle assembly for allowing a pressure
trigger to communicate with a pressure fitting;

a needle having a needle tip and a change in profile secured to the bore of inner
needle assembly;

a resilient member disposed within the annular space for launching a spring clip,
which is located distal of the resilient member; and

wherein the pressure trigger comprises a fluid communication path and an

elongated arm for extending through the passage.

78.  The safety hypodermic needle assembly of claim 77, wherein the pressure fitting
further comprises a flange section that is removably engaged to the groove on the outer

cylinder and a distally extending collar for covering at least a portion of the spring clip.
79.  The safety hypodermic needle assembly of claim 78, wherein the pressure

fitting further comprises a proximally extending collar for abutting against the inner

cylinder and for limiting the proximal travel of the moveable shroud.
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80.  The safety hypodermic needle assembly of claim 79, wherein the removably
engaged relationship between the flange and the groove on the outer cylinder compresses

the resilient member within the annular space.

81.  The safety hypodermic needle assembly of claim 80, wherein the resilient
member is configured to launch the pressure fitting and the spring clip to block the needle
tip when the elongated arm on the pressure trigger forces the flange on the pressure

fitting to separate from the groove on the outer cylinder.

82.  The safety hypodermic needle assembly of claim 80, further comprising a

protective cap for covering the needle and the needle tip.

83.  The safety hypodermic needle assembly of claim 80, wherein the pressure

fitting comprises an end wall.

84. A safety hypodermic needle assembly comprising a needle hub having a proximal
end and a distal end, a needle secured to the needle hub and extending out from the
needle hub distal end, and a syringe removably engaged to the proximal end of the needle
hub; the syringe comprising: |

a barrel having a proximal end and a distal end and which defines a cylindrical
bore;

a plunger positioned within the cylindrical bore and having a distal end which has

an extension pin and a plunger tip;
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wherein the distal end of the plunger further comprises a primary pusher end
spaced apart from a secondary pusher end; and

wherein the secondary pusher end is configured to move a distance relative to the
primary pusher end and abut the primary pusher end upon a force applied to the plunger
that is greater than a force necessary to move the plunger from a first position to a second

position.

85.  The safety hypodermic needle assembly of claim 84, wherein the

secondary pusher end is attached to the extension pin by a frangible seal.

86.  The safety hypodermic needle assembly of claim 84, further comprising a

syringe tip and a threaded receptacle surrounding at least a portion of the syringe tip.

87.  The safety hypodermic needle assembly of claim 84, wherein the
extension pin has a distal end section and wherein the distal end section travels the same
distance relative to the syringe tip as the secondary pusher end travels relative to the

primary pusher end.

88.  The safety hypodermic needle assembly of claim 87, further comprising a
pressure trigger disposed within the needle hub, a resilient member compressed within
the needle hub and having a distal end that is either in contact with a spring clip or a

pressure fitting; and wherein when the secondary pusher end moves to abut the primary
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pusher end, the pressure trigger causes the resilient member to release, which in tum

launches the spring clip.

89.  The safety hypodermic needle assembly of claim 87, further comprising a
push flange located on the proximal end of the plunger and a gripping member located on

the proximal end of the barrel.

90. The safety hypodermic needle assembly of claim 89, wherein the barrel

further comprises volumetric markers.

91. A s;yringe for injecting fluids and having two distinct advancing
mechanisms comprising:

a barrel having a proximal end and a distal end, a syringe tip located on the distal
end, and an enclosed end having a bore for passing fluids;

a pfunger having a proximal end and a distal end, an extension pin extending from
the distal end, and a plunger tip disposed on the distal end and having the extension pin
passing therethrough;

wherein the plunger is configured to move from a first position to a second
position in which the plunger tip contacts the enclosed end of the barrel by application of
a first distally force; and

wherein the plunger is configured to move to a third position relative to the
plunger tip by application of a second distally force, which is greater than the first distally

force.
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92.  The syringe as recited in claim 91, further comprising a primary pusher
end located on the plunger and a secondary pusher end located on the extension pin, and

wherein the plunger tip is positioned next to the secondary pusher end.

93.  The syringe as recited in claim 92, wherein the secondary pusher end is

attached to the extension pin by a frangible seal.

94.  The syringe as recited in claim 92, wherein the secondary pusher end includes a
distally extending engagement tip, and wherein the syringe tip is removably attached to

the distally extending engagement tip.

95.  The syringe as recited in claim 92, wherein a trigger space is defined by

the primary and secondary pusher ends.
96.  The syringe as recited in claim 92, further comprising a push flange
located on the plunger proximal end, a gripping member located on the barrel proximal

end, and a threaded receptacle located on the barrel distal end.

97. The syringe as recited in claim 92, wherein the barrel further comprises

volumetric markers.
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98.  The syringe as recited in claim 91, wherein syringe tip comprises an
interior cavity, a dome shape closed end having a bore for the extension pin to pass
therethrough, and a ring formed upon the interior cavity, the ring being spaced apart from
the dome shape closed end by at least a trigger gap distance; and wherein the plunger

5  comprises a groove for engaging with the ring.

99.  The syringe as recited in claim 98, wherein the syringe tip further
comprises a proximal raised portion and a distal raised portion and a channel defined
thereinbetween; the proximal and distal raised portions being in contact with the barrel’s

10  interior surface.

100. The syringe as recited in claim 98, further comprising a push flange
located on the plunger proximal end, a gripping member located on the barrel proximal
end, and a threaded receptacle located on the barrel distal end.

15
101. The syringe as recited in claim 98, wherein the barrel further comprises

volumetric markers.

102. The syringe as recited in claim 98, wherein the syringe tip further

20  comprises a proximal end face and wherein a proximally extending bendable leg extends

from the proximal end face.
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103. The syringe as recited in claim 98, wherein the ring tapers proximally

towards a proximal end face.

104. The syringe as recited in claim 98, wherein the plunger comprises a first

push flange, the first push flange is configured to push a proximal end face of the syringe

tip.

105. The syringe as recited in claim 103, wherein the ring tapers proximally

towards a proximally extending bendable leg.

106. The syringe as recited in claim 104, wherein the first push flange is
configured to push a proximally extending bendable leg that extends from the proximal

end face.

107. The syringe as recited in claim 102, wherein the proximally extending
bendable leg is configured to bend when the plunger moves from the second position to

the third position.
108. The syringe as recited in claim 106, wherein the proximally extending

bendable leg is configured to bend when the plunger moves from the second position to

the third position.
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