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NEEDLE ASSEMBLY HAVING SINGLE-BANDEDLY
ACTIVATABLE NEEDLE BARRIER

1. Field of the Invention. The subject invention relates to safety
needle barriers, capable of single-handed activation, for hypodermic needles,
blood collection needles, catheter needles and other medical implements for
preventing accidental needle sticks.

2. Description of the Prior Art. Accidental sticks with a used needle .
cannula can transmit disease. As a result, the prior art teaches many needle
assemblies and medical devices having safety shields which can be positioned
to prevent accidental contact with the needle point after use of the medical
device. Some prior art safety shields define a rigid cylinder which can be
telescoped in a proximal direction over a used needle cannula. These devices
are effective however they require a two-handed procedure wherein the
healthcare worker holds the medical instrument with one hand and manually
advances the needle shield with the other hand. Needle shields of this type,
which fit over syringe barrels, are also expensive because each separate size
syringe barrel must have its appropriately sized shield.

In addition to needle shielding devices which require two-handed
operation, the prior art also teaches needle shielding devices which are
automatic and do not require one-handed or two-handed activation. These
needle shield assemblies also have important deficiencies. Most notably, the
shield can be activated unintentionally thus rendering the unused instrument
unsuitable for its intended purpose. Also many procedures wherein needles
and 'hypodermic syringes are used the needle is first used to pierce a vial
stopper to draw medication into the syringe and then used to inject the
medication into the patient. However, automatically activatable needle shields
can be activated during the filling operation and render the medication
undeliverable. Some automatic safety shields, in their initial position, cover the
tip of the needle making it difficult for the healthcare worker to see precisely
where the needle will be placed in the patient and/or the depth of penetration of
the needle into the patient. This is particularly problematical where the needle
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is being used to draw blood or to enter a vein for the purpose of delivering

medication. Also, some of the automatic devices initially cover the needle tip

making the needle look like it is safely protected when the shield will provide

no resistance to incidental contact and even its uncontaminated state can be an
5 instrument to provide a painful puncture wound to an unsuspecting user.

Other prior art needle shielding devices include a small housing which rides
along the needle to the distal point where the shield locks in place about the
needle. These devices are compact in size but are usually assembled over the
needle tip which presents manufacturing problems. Specifically the needle of a

10 hypodermic syringe has finely ground, delicate cutting edges which can be
damaged by the initial assembly operation which requires installing the needle
shield over the tip of the needle. A damaged needle point can cause patient
discomfort and make the needle difficult to use when piercing rubber-
stoppered medication-containing vials.

15 Although the prior art teaches many needle shielding structures there is still
need for a simple, straight-forward, reliable, easily fabricated needle assembly -
which is self-contained, capable of single-handed activation, and can be used
with a variety of medical instruments. There is also a need for a needle barrier
which may be assembled to the side of a needle cannula without passing over

20 the sharp and delicate needle tip during the assembly process.

SUMMARY OF THE INVENTION

W

The subject invention is directed to a needle assembly having a single-

25 handedly activated needle barrier. The needle assembly includes a needle
cannula having a proximal end, a distal end and a lumen therethrough. A

needle hub having an interior cavity terminating at an open proximal end of the

hub is connected to the needle cannula so that the lumen of the cannula is in

. _ fluid communication with the interior cavity of the hub. A guide element is
30 connected to the hub and includes an axially oriented aperture therethrough.
An elongate barrier arm having a proximal end and a distal end is provided.

The distal end of the barrier arm includes a barrier element having a distal end,
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a proximal end and a needle passageway therethrough. The barrier arm is
positioned ‘within the aperture of the guide element and the needle cannula is
positioned at least partially within the needle passageway of the barrier
element. The barrier arm is movable from at least a first retracted position
5 | wherein the needle cannula passes through the barrier element so that the distal
end of the needle cannula is exposed, to a second position where the barrier
element surrounds the distal end of the needle cannula to help prevent
accidental contact with the distal end of the cannula. Locking means are
provided for preventing the movement of the barrier arm from the second
10 extended, needle protecting, position. A finger contact surface is provided on
the barrier arm for applying digital pressure to the barrier arm to move the
barrier arm into the second extended position.
The present invention also includes features for allowing the assembly of
the barrier element to the needle cannula from the side of the needle cannula
15 without passing the needle cannula through the barrier element during
assembly. Such assembly is accomplished by providing a longitudinal slot in
the side of the barrier element extending outwardly from the needle
passageway. Side assembly can also be accomplished with a needle barrier
having a first longitudinal slot extending outwardly from the needle
20 passageway, a second longitudinal slot opposed from the first longitudinal slot
and extending outwardly from the needle passageway, and a transverse slot
connecting the first and second longitudinal slots and extending outwardly

¢ from the needle passageway. Assembly is accomplished by placing the needle
cannula in the transverse slot and rotating the barrier element with respect to
25 the needle cannula until the needle cannula enters and passes through the first
and second longitudinal slots into the needle passageway of the barrier
element. |
. BRIEF DESCRIPTION OF THE DRAWINGS
30

Fig. 1 is a perspective view of the needle assembly having a single-handedly
~ activatable needle barrier, attached to a hypodermic syringe.
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Fig. 2 is a partially cross-sectioned side-elevational view of the syringe and
needle assembly of Fig. 1 illustrating the elongate barrier arm in the first
retracted position. |

Fig. 3 is a partially cross-sectioned side elevational view of the syringe and

5 needle assembly of Fig. 1 illustrating the elongate barrier arm in the second
extended position.

Fig. 4 is a side-elevational view of the needle cannula, needle hub and guide
element. '
Figs. 5 and 6 are side-elevational views of the distal end of the assembly of
10 Fig. 4. Fig. 5 illustrates the two-piece guide element having a living hinge
wherein the cap portion of the guide element is in the open position. Fig. 6
illustrates the cap portion of the guide element in the closed position.
Fig. 7 is a partially cross-sectioned exploded side-elevational view of the
elongate barrier arm of the present invention.
15 Fig. 8 is a perspective view of the elongate barrier arm of the present
invention.
Fig. 9 is a perspective view of the elongate barrier arm of the present
invention showing the opposite side of the barrier arm of Fig. 8.
Figs. 10-12 illustrate the assembly of the needle assembly having single-
20 handedly activatable needle barrier.

Fig. 13 is a partially cross-sectioned side-elevational view of an alternative
embodiment of the needle assembly having a single-handedly activatable needle
barrier, attached to an evacuated blood collection tube holder and having the
elongate barrier arm in the first retracted position.

25 Fig. 14 is a cross-sectional view of the needle assembly of Fig. 13 taken
along line 14-14.

»

Fig. 15 is a side-elevational view of the needle assembly and evacuated
tube holder of Fig. 13 illustrating the elongate barrier arm in the second
extended position.

30 :
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DETAILED DESCRIPTION

While this invention is satisfied by embodiments in many different forms,
there is shown in the drawings and will herein be described in detail preferred
5 embodiments of the invention with the understanding that the presemt
disclosure is to be considered as exemplary of the principles of the invention
and is not intended to limit the invention to the embodiments illustrated. The
scope of the invention will be measured by the appended claims and their
~ equivalents.

10 - Adverting to Figs. 1-9 a needle assembly 20 having a single-handedly
activated needle barrier includes a needle cannula 21 having a proximal end 22,
a distal end 23 and a lumen therethrough. Distal end 23 includes sharpened
distal tip 25. A needle hub 27 having an interior cavity 28 which terminates at
an open proximal end 29 of the hub, is connected to the proximal end of needle
15 cannula 21 so that the lumen is in fluid communication with the interior cavity
of the hub. In this preferred embodiment, interior cavity 28 is frusto-conically .

shaped.
A guide element 31 is connected to the needle hub and includes an aperture
32. In this embodiment, the guide element is attached to the needle hub
20 through the use of any suitable joining technique such as adhesives, ultrasonic
welding and the like. For low volume production attaching the guide element
to an existing hub is desirable from a cost standpoint. It is within the purview
of the present invention to include an integrally molded one-piece hub and
guide element. For high volume production it is preferred that the needle hub
25 and guide element be of one-piece integrally molded thermoplastic. The
aperture in the guide element is axially oriented and dimensioned to accept an
elongate barrier arm 37, as will be described in more detail hereinafter. The
elongate barrier arm includes a proximal end 38 and a distal end 39. The distal
. end of the barrier arm includes barrier element 40 having a distal end 41, a
30 proximal end 43 and a needle passageway 44 therethrough. The elongate
barrier arm, including the barrier element, is preferably integrally molded of the
same material. However the barrier element and the barrier arm can be

"
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Al though the prior art teaches many needl e shielding structures there is
still need for a sinple, straight-forwagd, reliable, easily fabricated
needl e assenbly which is sel f-contained, capable of single-handed

activation, and can be used with a variety of nedical instrunents. There is
also a need for a needle barrier

separately formed and joined together by any suitable means such as adhesive,

ultrasonic welding and fiictional or snap-fit type engagement. The barrier arm

and barrier element can also be separately formed and connected by a separate

element such as a metal clip which can allow the barrier element to move or

5 orient itself slightly with respect to the barrier arm to allow relatively
unstressed alignment of the needle cannula longitudinal axis with the

longitudinal axis of the needle passageway as the barrier element moves along

the cannula in 2 manner which will be described hereinafter. The barrier arm is

positioned within aperture 32 of guide element 31 and needle cannula 21 is

10 positioned within needle passageway 44 of barrier element 40. The aperture of

guide element 31 is dimensioned and oriented to accept the elongate barrier
arm.

Elongate barrier arm 37 is movable from at least a first retracted position,
as best illustrated in Fig. 2, wherein distal end 23 of the needle cannula passes
15 completely through the barrier element so that the distal end of the needle
| cannula is exposed, to a second position, as best illustrated in Fig. 3, wherein
the barrier element surrounds distal end 23 and sharpened distal tip 25 of the
needle cannula to prevent accidental contact with the distal end of the needle

cannula.
20 The barrier arm includes a finger contact surface to allow the single-handed
movement of the barrier arm from the first retracted position of Fig. 2 to the
second extended position of Fig. 3. In this préferred embodiment, finger
contact surface 47 is provided on the proximal end of the elongate barrier arm.
This position for the finger contact surface is preferred because it is the farthest
25 position from the sharp needle tip. The barrier arm, as best illustrated in Figs.
' 1-3, can be single-handedly advanced from the first retracted position to the
second extended position by holding the syringe in one hand and pushing on
finger contact surface 47 with the thumb of the holding hand. The ability to
allow single-handed operation is an important feature of the present invention
30 since it allows the person administering the injection to use the other hand for

other purposes such as applying pressure to a vein to prevent bleeding.
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An advantage of the present invention is that one needle assembly can be
sized so that it can be used with several different sizes of syringes, for example
syringes having 3ml and Sml volume capacities. A locking means is provided
for preventing the movement of the barrier arm proximally from the second

5 extended position of Fig. 3. The preferred embodiment includes two locking
means. The first locking means includes a projection on the barrier arm
configured to allow the barrier arm to pass through the aperture in the guide
element in a distal direction but not in a proximal direction. In the preferred
embodiment this projection is locking ramp 49 which is a wedge-shaped

10 projection on the barrier arm which is larger at its proximal end than at its
distal end. The proximal end of locking ramp includes locking wall 50. After
the locking wall passes through the guide element aperture, upon distal motion
of the barrier arm, the locking wall prevents proximal motion of the barrier arm
with respect to the guide element and locks the barrier element in the needle
15 protecting position. It is preferred to shape and size the elements of the
locking means, such as ramp 49, so that there is an audible indication and/or an
abrupt tactile feel to indicate that the barrier arm is in its second extended
locked position. Undercutting ramp 49 so that it snaps or springs outwardly
~ after passing through the aperture of the guide element is one way to produce
20 " anaudible clicking sound.

- Second locking means provided in this preferred embodiment is spring clip
52. Spring clip 52 is preferably made of a resilierit material which is resistant
to being pierced by the sharp needle tip. Spring clip 52 is preferably made of
spring steel or stainless steel sheet and is mechanically connected to the barrier
25 _element so that a transverse arm or portion 53 of the spring slip is biased to

press against needle cannula 21. When the elongate barrier arm is moved to

the second extended position transverse portion 53 of spring clip 52 falls into a

position at least partially covering distal end of the needle to prevent

movement of the barrier element in a proximal direction with respect to the
30 needle cannula.

It is not necessary that both the locking ramp and the spring clip be used to
prevent proximal motion of the barrier. element from the second extended

»
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position. Either locking means may be used alone without the other. It is
within the purview of the instant invention to include any structural
cooperation between the barrier element and the elongate barrier arm which
will prevent proximal motion of the barrier arm after it reaches the second
5 extended position. Preferably, this structure can be molded into the
components to lower cost. However, separate elements such as metal spring
clips may be used to prevent proximal motion. Likewise, it is within the
purview of the instant invention to include any locking means in the barrier
element which can grab the needle cannula to prevent proximal motion of the
10 barrier element. A spring clip having a transverse portion is preferred because
of its mechanical simplicity and low cost. More complicated spring-loaded
clips which grab the cannula side wail, or a projection or detent in the cannula
side wall, are also within the purview of the instant invention.
It is preferable to,configure the needle assembly so that the elongate barrier
15 arm is releasably held in the first retracted position, as.illustrated in Fig. 3, so
that it will not move accidentally during the injéction process. Any structural
configuration that will provide an additional frictional resistance to forward
motion will suffice as a means for releasably holding the barrier arm in the first
retracted position. This result can be achieved by enlarging one of the cross-
20 sectional dimensions of the barrier arm at its distal end so that the enlarged
portion of the barrier arm frictionally engages the aperture in the guide element
when the barrier arm is in the first retracted position. Digital pressure applied
to contact surface 47 can overcome the frictional interference fit and allow the
barrier element to move distally along the needle cannula. The barrier arm can
25 be shaped so the frictional force gradually decreases with distal motion with
respect to the guide element in order to avoid an abrupt release of the barrier
arm.
Means for releasably holding the barrier arm in the first retracted position,
- in this preferred embodiment, includes a protuberance 57 on the distal end of
30 the barrier arm which is shaped and sized so that distal force must be applied to
the elongate barrier arm to force the portion of the barrier arm containing the
protuberance through the aperture.
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As best illustrated in Fig. 4, sharpened distal tip 25 of needle cannula 21 is
produced by grinding the distal tip at a angle to produce angled beveled edges
26. When using the needle cannula to enter a vein for the purpose of
delivering medication or withdrawing blood it is desirable to have the beveled
5 edge facing outwardly when penetrating the vein. In a small diameter needle
the bevel is often difficult to see easily. The present invention can be
configured so that, as illustrated in Fig. 4, the guide element aperture, and
accordingly, the elongate barrier arm, are on the same side of the needle
cannula as the beveled edge. Accordingly, the healthcare worker will know the
10 orientation of the needle bevel by observing the position of the elongate barrier
arm. This advantage is possible because the preferred embodiment only has a
singular barrier arm which can be positioned at a predetermined relationship

with respect to the needle bevel.
Although the needle assembly of the present invention is suitable for use
15 with a wide variety of medical devices, including blood collection devices, it is
illustrated in Figs. 1-3 as being used with hypodermic syringe 59. Syringe 59
includes syringe barrel 61 having an elongate cylindrical body defining a
chamber 62 for retaining fluid. The barrel includes open proximal end 63, a
distal end 64 and a frusto-conically shaped tip extending from the distal end
20 having a passageway therethrough in fluid communication with the chamber.
The frusto-conically shaped tip of the syringe frictionally engages the frusto-
conically shaped cavity of the needle hub. In this embodiment, the syringe
barrel also includes a locking luer-type collar 67 which is known in the art and
further improves the connection between the needle hub and the syringe barrel
25 through interaction of internal screw threads on the collar and projections on
the needle hub. For the purpose of drawing fluid into and out of chamber 62
the hypodermic syringe includes an elongate plunger 68 having a distal end 69

having a stopper 70 which is in fluid-tight slidable engagement with the interior
of the chamber.

o>

30 It is also within the purview of the present invention to include a needle
hub which is integrally molded with a syringe barrel made of thermoplastic or
glass. In this configuration, the tip of the syringe barrel which extends from
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the distal end of the barrel and the needle hub are one in the same element. In
this configuration, the needle is preferably attached to the needle hub/syringe
| tip through the use of an adhesive so that the needle cannot be removed from
the syringe barrel. This configuration is ideally suited for prefilled syringes
5 which are usually made with a permanently attached needle cannula.

To facilitate the assembly of the needle assembly it is preferred that guide
element 31 include a main body portion 33 and a cap portion 34 which
together define aperture 32. In the preferred embodiment, cap portion 34 and
main body portion 33 of the guide element are connected through living hinge

10 35. During assembly, as will be discussed in more detail hereinafter, the
elongate barrier arm may be placed in contact with main body portion 33, and
cap portion 34 is then rotated to the shut position as best illustrated in Fig. 6.
The cap portion remains in the shut position due to a cooperating locking
structure between the cap portion and the main body portion which is generally
15 illustrated by numeral 36.

The two-piece structure of the guide element, connected by living hinge, is
a preferred structure. A one-piece guide element is also within the purview of
the invention as the parts can be designed for assembly by providing a different
location for the finger contact surface such as distally of the guide element or

20 providing a two-piece barrier arm which is assembled after part of the barrier
arm is in the aperture. Also, the aperture in the guide element can be
positioned at a distance from the needle cannula 'so that the barrier arm far
enough away from the needle to allow the user of the needle assembly on
medical devices of various sizes and outside diameter.

25 The barrier element fequires only a needle passageway so that it can move
freely along the length of the needle cannula. However, assembly of such a
device could require initially passing the barrier element over the sharp distal
point of the needle, before installing spring clip-52. Such an assembly process

. runs the risk of damaging the needle point or embedding the needle point in the

30 barrier element during assembly. Also, the equipment must be .vexy precise to
align the very small needle cannula and the needle passageway of the barrier
element.” To avoid more costly assembly equipment and the cost of scrapping
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damaged product the barrier element may be designed with a slot running
along its side so that the element may be placed on the needle cannula by
lateral motion distally of the sharp point and thus avoiding any damage to the
point. The spring clip can then be designed to cover part of the horizontal slot
5 to prevent the needle from moving back out of the slot during operation.
In addition to the one-slot barrier element described hereinabove, the
preferred embodiment of the present invention includes a three-slot
arrangement. In particular, barrier element 40 includes a slot arrangement 73
having a first longitudinal slot portion 74 extending outwardly from needle
10 passageway 44. First longitudinal slot portion 74 extends from distal end 41 of
the barrier element, but not completely to proximal end 43. A second
longitudinal slot portion 75 is positioned on the opposite side of the barrier
element, opposed from said first longitudinal slot portion, and extends
outwardly from the needle passageway. The second longitudinal slot portion
15 begins at proximal end 43 of the barrier element and extends distally but not
completely to the distal end of the barrier element. Transverse slot portion 76
connects the first longitudinal slot portion and the second longitudinal slot
portion and extends outwardly from the needle passageway.
The barrier element of the preferred embodiment, because of its unique slot
20 arrangement, can easily be assembled to the other elements of the needle
assembly from the side of the needle cannula without being passed over
sharpened distal tip 25 of the needle cannula. Assembly, as best illustrated in
Figs. 10-12 assembly proceeds as follows. Needle cannula 21 and elongate
barrier arm 37 are oriented so that the needle cannula is positioned within
25 transverse slot portion 76 of slot arrangement 73, as best illustrated in Fig. 10.
Next, the needle cannula and the barrier element are rotated with respect to
each other so that the needle cannula enters and passes through first
longitudinal slot portion 74 and second longitudinal slot portion 75, as best
illustrated in Fig. 11. The relative rotation of the needle cannula with respect
30 to the barrier element continues until the needle cannula is in needle
passageway 44 of the barrier element, as illustrated in Fig. 12. It should be
noted that the barrier element cannot come off the needle laterally unless it is
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rotated back to the position where the needle cannula is in the transverse slot.
At this time, the elongate barrier arm is positioned next to the main body
portion 33 of the guide element and cap portion 34 of the guide element is
engaged with main body portion 33 to form the assembled guide element
having the elongate barrier arm within aperture 32. In the preferred

embodiment this step is accomplished by rotating the cap portion about living

hinge 35 until it locks to the main body portion, through cooperative structure
in the cap portion and the main body portion. _

After the barrier element and the needle cannula are joined, in this preferred
embodiment, the barrier clip 52 is assembled to barrier element 40. In the
preferred embodiment barrier element 40 includes grooves 45, on each side of
the barrier element, which are sized and shaped to frictionally engage barbed
proximal end 55 of barrier clip 52. Although, in the preferred embodiment, the
barrier clip is not assembled to the barrier element until after the needle cannula
is in position, the barrier clip and barrier element are shown in the exploded
view of Fig. 7 to illustrate the relationship between these two elements. It is
within the purview of the instant invention to include configurations wherein
the barrier clip is assembled before the needle cannula is placed in the barrier
element aperture. These structures may require the temporary biasing of the
transverse arm 53 of the spring clip to allow proper assembly. Barbed
proximal end 55 of the barrier clip is split into two sections which straddle the
needle passageway in the barrier element. Also, in an embodiment which only
includes a side aperture the straddling structure of the barrier clip will be
necessary to hold the needle in a coaxial relationship with the needle
passageway. Barrier clip 52 includes transverse arm or portion 53 which is
biased to contact the side of the cannula until the barrier arm reaches its second
extended position wherein the transverse portion of the clip falls into a position
which at least partially covers the distal end of the needle, as illustrated in Fig.
3, for preventing movement of the barrier element in a proximal direction with
respect to the needle cannula.

When using the needle assembly of the present invention with medical
devices having a printed scale and/or volume measuring indicia, such as a
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Figs. 5 and 6 are side-elevational views of the distal end of the assenbly
of Fig. 4. Fig. 5 illustrates the two-piece guide elenent having a living
hi nge wherein the cap portion of the guide elenent is in the open position.

Fig. 6 illustrates the cap portion of the guide elenment in theghosed
posi ti on.
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syringe, it is preferred that the elongate barrier arm be formed of a transparent
thermoplastic material. The use of transparent material will allow the user to
read the scale or volume measuring indicia through the barrier arm. Likewise,
the barrier arm may have a curved shape to conform to the outside diameter of
5 the syringe barrel so that scale visualization through the transparent barrier arm
is easier and there is less structure projecting from the syringe or away from
the medical device to interfere with the medical procedure for which the needle
assembly is being used.

Referring to Figs. 13-15, an alternative needle assembly 77 is attached to
10 prior art evacuated tube holder 79. Needle assembly 77 includes distally facing
needle cannula 80 having a proximal end 81 and a distal end 82 and a lumen
therethrough. Distal end 82 includes a sharpened distal tip 83 having beveled
cutting edge 85. A needle hub 86 includes an interior cavity which terminates
at tip 88 of proximally inwardly facing needle cannula 87. It is within the
15 purview of the present invention to include a separate distally facing needle
cannula and proximally facing needle cannula connected to the hub and
communicating with each other through an internal cavity in the hub. It is also
within the purview of the present invention to include a hub connected to a
single needle cannula comprising a distally facing needle cannula portion and a
20 proximally facing needle cannula portion passing directly through the hub so
that the needle cannula itself forms the interior cavity of the hub. Interior
2 cavity as used in this invention, is intended to inciude any passageway which
allows the lumen of the distally facing cannula to communicate with apparatus
_ to be connected on the proximal side of the hub. Needle hub 86 also includes
25 proximally located threaded portion 89 and bearing surface. 91. In this
embodiment bearing surface 91 includes a distal portion 92, a proximal portion
93, and annular groove 94 therebetween. The bearing surface in this

embodiment is located distally of the threaded portion.
» A guide element 95 includes a collar 97 which frictionally and rotationally
30 engages the bearing surface 91 of needle hub 86. Collar 97 includes an interior
surface having an inwardly facing annular projection 98. In this embodiment
guide element 95 is attached to needle hub 86 by a forced snap fit which causes
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Fig. 77is a partially cross- seCtLoned_expl-eded—-s-irde—el evational view of the -:
el ongate barrier armof the present | nvent | on F| g 8 i's a perspecti ve .

viewof the elongate barrier arm dh pl E . 91is a
perspective view of the elongate ba “ﬁhe present |nm§ '
show ng the opposite side of the ba ,Elgs ig
illustrate the assenbly of the needle assenbly havi ng S|n I Salaicle g
activatabl e needl e barrier. Fig. 13is a partlally cross-secti onéd
si de-el evati onal view of an alternative enbodi nent of the needl e assenbly
havi ng a singl e-handedly activatable needle barrier, attached to an
evacuat ed bl ood col |l ection tube holder and having the eIongatF3?&5r|er arm

in the first retracted position. Fig. 14 is a cross-sectional vi ew of
the needl e assenbly of Fig. 13 taken al on4g line 14-14.

annular projection 98 of the guide element collar to engage groove 94 of the
bearing surface. This arrangement allows the guide element to be forcibly
rotated around the needle hub but prevents the guide element from moving
axially with respect to the needle hub. The reason for allowing rotational

5 motion of the guide element with respect to the needle hub will be explained in
more detail hereinafter. Guide element 95 also includes aperture 99
therethrough.

An elongate barrier arm 100 includes a proximal end 101 and a distal end
103. Distal end 103 includes cylindrically-shaped barrier element 105 having a
10 proximal end 106, a distal end 107 and a needle passageway 109 therethrough.
Aperture 99 in guide element 95 is axially oriented and dimensioned to accept
elongate barrier arm 100. In this embodiment the guide element includes a gap
110 positioned to intersect aperture 99 so that the portion of the guide element
defining the aperture does not completely surround the elongate barrier arm.
15 In this embodiment, the portion of the aperture defining the gap and the
elongate barrier arm are configured so that the barrier arm may be laterally
snapped into the aperture during the assembly of the components of the needle
assembly. When the barrier arm is positioned in the aperture it can move
longitudinally with respect to the aperture but cannot come out of aperture 99
20 through gap 110 without the use of excessive force.

Like the embodiment of Figs. 1-12, elongate barrier arm 100 is movable
from at least a first retracted position, as best illustrated in Fig. 13, wherein
distal end 82 of the distally facing needle cannula is exposed, to a second
position, as best illustrated in Fig. 15, wherein the barrier element surrounds

25 the distal end 82 and sharpened distal tip 83 of the needle cannula to prevent
accidental contact with the distal end of the needle cannula.

Locking means is provided for preventing the movement of the barrier arm

proximally from the second extended position of Fig. 15. Locking means

. includes proximally facing cantilever elements 110 and 111 configured to allow

30 the barrier arm to pass through aperture 99 in the guide element in a distal

direction but not in a proximal direction. As the elongate barrier arm is moved

forward by applying distally directed digital pressure to contact surface 112,
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proximally facing cantilever elements enter the aperture and are forced into
contact with the main body of the barrier arm until the elongate barrier arm
moves to the second needle protecting position wherein the cantilever elements
have passed completely through the aperture and snap outwardly to prevent
proximal motion of the elongate barrier arm. The snapping outward motion of
the cantilever elements also provides an audible indication to the user that the
locking has taken place.

Needle assembly 77 also includes means for releasably holding the elongate
barrier arm in the first retracted position. Means for releasably holding the
needle barrel in the first position in this embodiment include protuberances 113
and 115 on the distal end of the barrier arm. The protuberances are shaped
and sized so that distal force must be applied to the barrier element to force the
portion of the barrier element containing the protuberances through “the
aperture. -

Evacuated tube holder 79 includes a cylindrically-shaped barrel portion 116
with an open proximal end 117. In use distal end 82 of the cannula is placed
into the patient's artery by urging the needle cannula in a distal direction until
the sharpened distal tip pierces the artery and causes blood to flow through the
lumen of the needle cannula. A cylindrically-shaped evacuated glass tube
having a closed proximal end and a rubber stoppered distal end is placed in the
open proximal end of the evacuated tube holder and urged distally until tip 88
of proximally facing needle 87 .pierces the stopper and establishes fluid
communication between the evacuated tube and the lumen of the inwardly
facing needle cannula to draw blood from the patient's vein through needle
cannula 80, hub 86, needle cannula 87 and into the evacuated tube. The tube
can be removed from the holder and taken for laboratory analysis. The needle
assembly may be withdrawn from the patient's vein and the digital pressure
applied to contact surface 112 to advance the elongate barrier arm to the
second extended needle protecting position. At this time the entire assembly of
the tube holder and needle assembly may be discarded. Also, the needle
assembly may be unscrewed from the tube holder so that the tube holder may
be used again. Installing or removing the needle assembly from the tube holder
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involves rotating the hub so that the threaded portion of the needle hub moves
along the internal threads 119 of the tube holder. Hub tab 118 on needle hub
86 is provided so that rotational force is applied to guide element 95 the guide
element will rotate around the needle hub until portions of the guide element
5 contact hub tab 118 and then the needle hub and the guide element will rotate
in the desired direction for installation or removal of the needle assembly from
the tube holder.
Also in drawing blood it is desirable to have the needle oriented so that the
beveled cutting edge 85 faces outwardly and the needle is advanced at a
10 shallow angle into the patient's vein. During this procedure it is- desirable to
have the barrier arm on the same side of the needle cannula as the beveled
edge, as illustrated in Fig. 13 so that the barrier arm does not interfere with the
shallow angle insertion of a needle into the vein. In this embodiment, the
barrier arm may be.rotated with respect to the needle cannula so that it is
15 ' properly positioned to not interfere with the venipuncture. Also if the barrier
arm is properly oriented before the start of the procedure the easily visible
barrier arm acts as a'guide to the medical technician indicating the orientation

of the needle bevel.
It can be seen that the present invention provides a simple, inexpensive,
20 reliable, easily fabricated needle assembly having a single-handedly activatable
needle barrier which is self-contained and can be used with a variety of medical
2 instruments. The present invention also provides a needle barrier which may

be assembled from the side of a needle cannula without passing over the sharp
and delicate needle tip.
25
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20 having a singl e-handedly acti arrier ind| JHESSHERRHAB®BEEN
.cannul a 21 having a proxi mal end. 22, a distal end 23 and|_a | uR&ERLACED

t heret hrough. Distal end 23 includes sharpened distal tip 25. A neeare—rRa
27 having an interior cavity 28 which term nates at an open proxi mal end 29
of the hub, is connected to the proximl end of needl e cannula 21 so that
the lumen is in fluid comrunication with the interior cavityigﬁskpe hub. In
this preferred enbodinent, interior cavity 28 is frusto-conica *y shaped.

A guide element 31 is connected to the ﬁgedle hub and i ncludes an aperture
32. In this enbodinent, the guide elenment is attached to the needl e hub

WHAT IS CLAIMED IS:
1. A needle assembly having a single-handedly activatable needle
barrier comprising: ,
a needle cannula having a proximal end, a distal end and a lumen
5 therethrough;
| a needle hub having an interior cavity terminating at an open proximal end
of said hub, said hub connected to said needle cannula so that said lumen is in
fluid communication with said interior cavity;
a guide element connected to said needle hub having an aperture
10 therethrough;
an elongate barrier arm having a proximal end and a distal end, said distal
end of said barrier arm including a barrier element having a distal end, a
proximal end and a needle passageway therethrough, said barrier arm
positioned within said aperture of said guide element and said needle cannula
15 positioned at least partially within said needle passageway of said barrier
element, said barrier arm being movable from at least a first retracted position
wherein said distal end of said cannula passes completely through said barrier
element so that said distal end of said needle cannula is exposed, to a second
extended position wherein said barrier element surrounds said distal end of said
20 cannula to prevent incidental contact with said distal end of said cannula;
locking means for preventing the movement of said barrier arm from said
second extended position; '

o

and finger contact surface on said barrier arm for applying digital pressure
to said barrier arm to move said barrier arm into said second extended position.
25
2. The needle assembly of Claim 1 wherein said guide element is
integrally formed with said needle hub into a one-piece structure.

. 3. The needle assembly of Claim 1 wherein said elongate barrier arm
30 integrally formed with said barrier element into a one-piece structure.

’ * [ L M S *



t hr ough .t he ‘use of any suitable jeining-technique such as adhesives;
ultrasonic welding-and the |like. For I.ow volunme production-attaching the

one-pi ece hub and guide elenent. F producti o
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that the needl e hub and gui de el ene one-pi ece integrally nol ded

t her nopl astic. The aperture in the guide elenent is axially oriented and

di rensi oned to accept an elongate barrier arm 37, as will be described in
nore detail hereinafter. The elongate barrier armincludes a proxi mal end
38 and a distal end 39. The distal end of the barrier arminchudgs barrier
el enent 40 having a distal end 41, a proximal end 43 and a needle
passageway 44 therethrough. The el ongate barrier arm including the barrier

element, is preferably integrally nol ded*%f the sanme material. However the
barrier. elenment and the barrier armcan be

4. The needle assembly of Claim 1 wherein said locking means
includes a projection on said barrier arm configured to allow said barrier arm to

pass through said aperture of said guide element in a distal direction but not in a
proximal direction.

b}
5. The needle assembly of Claim 4 when said projection is wedge-
shaped being larger at its proximal end than at its distal end.
6. The needle assembly of Claim 1 having means for releasably holding
10 said barrier arm in said first retracted position.
7. The needle assembly of Claim 6 wherein said means for releasably

holding said barrier arm in said first retracted position includes a protuberance on
said distal end of said barrier arm said protuberance being shaped to pass distaily

15 through said aperture of said guide means upon the application of distally directed
digital force to said barrier arm.

8. The needle assembly of Claim 6 wherein said means for releasably

holding said barrier arm in said first retracted position includes said barrier arm

20 having an enlarged cross-sectional dimension at its distal end so that the enlarged

portion of said barrier arm frictionally engages said aperture in said guide element
when said barrier arm is in said first retracted position,

9. The needle assembly of Claim 1.wherein said locking means

25 includes a metal clip contained by said barrier element, said clip having a transverse

portion which is biased to contact the side of said cannula until said barrier arm

reaches its second extended position wherein said transverse portion of said clip

falls into a position at least partially covering said distal end of said needle and

. preventing movement of said barrier element in a proximal direction with respect
30 to said needle cannula.
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10.  The needle assembly of Claim 9 wherein said locking means further
includes a projection on said barrier arm capable of passing through said aperture
of said guide element in a distal direction but not in a proximal direction.

11. The needle assembly of Claim 1 wherein said guide element
comprises a cap and a main body connected together to define said aperture.

12.  The needle assembly of Claim 10 wherein said cap is hingedly
connected to said main body so that said cap can be rotated about said hinge into

contact with said main body to define said aperture.

13. ~ The syringe assembly of Claim 1 wherein said barrier element
contains a first longitudinal slot extending outwardly from said needle passageway.

14.  The syringe assembly of Claim 13 wherein said barrier element

-contains a second longitudinal slot opposed from said first longitudinal slot and

extending outwardly from said needle passageway and a transverse slot

connecting said first and second longitudinal slots and extending outwardly from
said needle passageway.

15. The needle assembly of Claim 1 connected to a syringe barrel
having an elongate cylindrical body defining a chamber for retaining fluid, an open
proximal end, a distal end and a tip extending from said distal end having a tip
passageway therethrough in fluid communication with said chamber, said tip of
said syringe barrel being positioned in said cavity of said needle hub.

16.  The needle assembly of Claim 1 wherein said elongate barrier arm is
made of transparent thermoplastic material.

17.  The needle assembly of Claim 1 wherein said. distal end of said
needle cannula includes a sharpened distal tip having a beveled cutting edge.

* [+ L M H *
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18.  The needle assembly of Claim 17 wherein said aperture of said
guide element is positioned so that said elongate guide arm is on the same side of
said needle cannula as said beveled edge.

19.  The needle assembly of Claim 1 wherein said needle hub is
integrally formed with a syringe barrel having an elongate cylindrical body defining
a chamber for retaining fluid, an open proximal end and a distal end, said needle
being integrally formed with said distal end of said barrel so that said chamber and
said lumen of said cannula are in fluid communication.

20.  The needle assembly of Claim 1 further including means for
providing an audible indication when said elongate barrier arm is moved distally
into said second extended position.

21.  The needle assembly of Claim 1 wherein said guide element is
rotatably connected to said needle hub so that said guide element can rotate with
respect to said needle cannula.

22. The needle assembly of Claim 1 wherein said guide element
includes a gap positioned to intersect said aperture so that the portion of the guide

element defining the aperture does not completely surround said elongate barrier
arm.

23. The needle assembly of Claim 22 wherein said gap and said
elongate barrier arm are configured so that said barrier arm may be laterally
snapped into said aperture during assembly.

24.  The needle assembly of Claim 1 wherein said open proximal end of
said hub is defined by a proximally facing needle cannula having a lumen
therethrough and connected so that said lumen of said proximally facing needle
cannula is in fluid communication with said needle cannula.

(T




Larm Elongate barrier arm 37 is novabl e’ fro at Ieast a flrst retracted
position, as best illustrated 'nrhl:'sﬂeet sB q{e Qgdistal end 23 of - the

needl e cannul a. passes-conpletely r|er elenent so that the
distal end of the needl e cannul a a second |pOST

i.llustrated in Fig. 3, wherein th nt surro*
and sharpened distal tip 25 of the needle cannula to pre t chPd&oggl
contact with the distal end of the needl e cannul a. Thé“B“‘TreF=atﬁh=;\J
i ncludes a finger contact surface to allow the single-handed novenent of
the barrier armfromthe first retracted position of Fig. 2 to the second
extended position of Fig. 3. In this preferred enbodi nent, fp-apgExy contact
surface 47 is provided on the proximal end of the elongate barrier arm
This position for the finger contact sunface is preferred because it is the

farthest position fromthe sharp needle tip. The barrier arm <as best
Illustrated in Figs.

25.  The needle assembly of Claim 24 wherein said needle cannula, said
cavity of said hub, and said proximally facing needle cannula comprise a single
needle cannula passing through said hub.

5 26. A method of assembling a single-handedly activatable needle barrier
comprising the steps of’

a. providing a needle assembly including a needle cannula having a
proximal end, a distal end and a lumen therethrough, a needle hub having an
interior cavity terminating at an open proximal end of said hub, said hub

10 connected to said needle cannula so that said lumen is in fluid communication
with said interior cavity, a guide element connected to said needle hub and
capable of forming an aperture therethrough, said guide element comprising a
cap and a mean body connected together for defining said aperture;

b. providing a barrier arm having a proximal end and a distal end, said

15 distal end of said barrier arm including a barrier element having a distal end, a
proximal end and a needle passageway therethrough, said barrier arm being
dimensioned so that when said barrier arm is positioned within said aperture of
said guide element said needle cannula is positioned at least partially within
said passageway of said barrier element, said barrier element including a first

20 longitudinal slot extending outwardly from said needle passageway, the second

longitudinal slot opposed from said first longitudinal slot and extending

outwardly from said needle passageway and a transverse slot connecting said

first and second longitudinal slots and extending outwardly from said needle

passageway;

25 C. orienting said needle assembly and said barrier arm so that said
needle cannula is positioned within said transfer slot of said barrier element;

d. rotating said needle assembly and said elongate barrier element so

that said needle cannula passes through said first longitudinal slot and said

. second longitudinal slot and is positioned within said needle passageway of

30 said barrier element and said barrier arm is adjacent to said guide element; and
e. locking said cap to said main body around said barrier arm to form

an aperture through which said barrier arm may pass in a distal direction.
D
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1-3, can be si ngl e- handedly advanced fromthe first retracted positionto - . °°
t he second extended position by h $3dBe lge i.n one hand -and pushi ng
on finger contact surface 47 with t ‘i e hol di ng hand. The _
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ability to allow single-handed op ortant' fe

present invention since it allows the person adm nistering t

use the other hand for other purposes such as applying pres .u-_l;e\_S 8 xx@;:B 7
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27.  The method of Claim 26 wherein said cap is hingedly connected to
said main body so that the cap may be rotated into a position to connect with said
main body to form said aperture.
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‘An advantage of the presenL_LnMenLLQm_Ls_Lhat one needle assenbly
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Syringes,
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NEEDLE ASSEMBLY HAVING SINGLE-BANDEDLY
ACTIVATABLE NEEDLE BARRIER

ABSTRACT

A needle assembly having a single-handedly activatable needle barrier
includes a needle cannula having a proximal end, a distal end and a lumen
therethrough connected to a needle hub having an interior cavity in fluid
communication with the needle cannula. A guide element is connected to the
needle hub and includes an aperture therethrough. An elongate barrier arm
having a proximal end and a distal end is provided. The distal end of the
barrier arm includes a barrier element having a needle passageway
therethrough. The barrier arm is positioned within the aperture of the guide
element and the needle cannula is positioned at least partially within the needle
passageway of the barrier element. The barrier arm is movable from at least a
retracting position wherein the distal end of the needle cannula passes
completely through the barrier element so that the distal end of the needle
cannula is exposed, to a second extended position wherein the barrier element
surrounds the distal end of the needle cannula to prevent incidental contact
with the distal end of the needle cannula. Locking means is provided for

preventing the movement of the barrier arm from the second extended position.

P3190ap.doc



extended position of Fig. 3. The preferred enbodi nent includes two | ocking
means. The first | ocking neans.includes a projection on the barrier arm
configured to allow the barrier armto pass through the

guide el ement in a distal direction but not in a proxi mal || diHi@&HEER
preferred enbodi nent this projection is |ocking ranp 49 i ch jRERLACE
wedge- shaped projection on the barrier armwhich is |argeFat 1TTsS proxi nal

end than at its distal end. The proxi mal end of | ocking ranp_includes
| ocking wal | 50. AfterFhet¥gki ng walbd passes through the guide el enent

aperture, upon di st the bayrier arm the | ocking T Shedd HAMREH eplaced

proxi mal notion of t-Jarmwi¥h respect to the guide e

| ocks the barrier {gI§ Ihe needl e protecting position. | Iljﬂm' Il _
% el enents of the | ocking neans, Ssuc

preferred to shape a u
i ndi cation and/or an abrupt tactile feel to

49, so that there isW
I ndi cate that the barr anpdn_ i ts second extended | ocked position.
”ﬁ‘;\:-- springs outwardly

Undercutting ramp wﬂ{w‘
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after -passing through the aperture of the guide element is one way to
produce an audi bl e clicking sound. Second | ocki ng nmeans provided in

this preferred enmbodinment is spring clip 52. Spring clip bz—rs—pre+erabEE—~
made of a resilient material which is resistant to being-pﬂ@#%%HE%% fREEEN
sharp needle tip. Spring clip 52 is preferably nade of spring

stai nl ess steel sheet and is nechanically connected to the barrier elenent

so that a transverse armor portion 53 of the spring slip-+s—-biased+to

press agai nst needle cannula 21. Wygn th ongate barrier arn1|s noved to

t he second extended position transvar port on sprlﬂ@m e¢nReplaced
into a position at |east partially covering (g aI end of H“ ﬂ
prevent novenent of the barrier elenment in alfproximal dlrect

respect to the needl e cannul a. It is notjjnecessary that both t he

| ocking ranmp and the spring clip be used to pprevent_proximal notion of the
barrier element fromthe second extended N
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- 8- ‘position. Either |ocking neans nmay be used al one wit hdut t he ot her.

It is within the purview of t+ﬁ%§h@§h% emhﬂyﬁntion to i ncl yfessmpe=steuetural
cooperation between the barrie Fe el ongat e HarHifeEHEETHAbigERy |
will prevent proximal notion ol m Hlm ﬂ]ﬁ rmafter it rfleache&EPhacsbcond
ext ended position. Pr ef er abl y! re can be nol ded Sar

conponents to | ower cost. However, separate elenents such as netal spring
clips may be used to prevent proxinmal notion. Likewise, it is within the
purvi ew of the instant invention to include any |ocking neans in the
barrier elenment which can grab the needl e cannula to prevent prox nal
notion of the barrier elenment. A spring clip having a transverseNportion is
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of. its mechanical sinplic¢city and-low cost. Mre conplicat;dggg@#mgjhgaﬁggtN
e

clips which grab_t can ula side wall, or a projection of
cannul a side wal 1"} igREn 6l the purvi ew of the i nstapt—i-nvertiomr
It is preferable iﬂ i rhe needl e assenbly so that the el ongate

t epkpLACEDE

barrier armis re in the first retracted position, as
illustrated in Fig. 3, so that it will not nove accidentally during the

i njection process. Any structural configuration that will provide an
additional frictional resistance to forward notion will suffice as a neans

for releasably holding the barrier armin th&@firg retracted pgsition.
This result can be achieved by enlargi ng one pf the cross- sectuonal

di nensions of the barrier armat its distal eRd so\that the

enl

portion of the barrier armfrictionally engages e\aperture in/the guide
el ement when the barrier armis in thedirst retracted position. Digital

pressure applied to contact surface 47 ¥an 1e fricti

interference fit and allow the barriergel enent fove di st al

needl e cannul a. The barrier armcan N
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be shaped so the frictional force-gradually-deereases wth distal notion

Wi th respect to the guide elenent in order to avoid an abrupt rel ease of

the barrier arm Means for rel dhisSheetHas BeadiRaplacehe barrier armin the
first retracted position, in this pr ment, i nekttes=x = ‘
prot uberance 57 on the distal end of rm whi c iTﬁISBHEEHHéﬁc?EEN ‘
sized so that distal force nust be applied to the el ongat barrifﬁf"%‘%Q i
force the portion of the barrier arm containing the protubéfamce through
the aperture.
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-O- As best illustrated in Fi g. 4, sharpened distal tip 25 of needle

cannula 21 is produced by grinding the distal tip at ajl@ar = - 1
" angl ed bevel ed edges : : RIS T:;E:E AigéDBE N
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26. Wien using the needl e cannul a t gnhieSH8Ha@B%E R the purpose of
delivering nedication or wthdraw ng g" sirable to have the

bevel ed edge facing outwardly when p HUI vein. | p=g=sHo ; BEEN
di aneter needle the bevel is often di .easily! TFI\IEEES“Q? %A%
i nvention can be configured so that, as |Ilustrated in Figl 4, tReTHIrge

el enent aperture, and accordingly, the elongate barrier arrm
sanme side of the needl e cannula as the bevel ed edge. Accordingly, the
heal t hcare worker wil| ow the orientation of the needl e bevel by
observing the position o the elongate barrier arm This advantage is

possi bl e because the preferred enbodi nent only has a singular barrier arm
whi ch can be positioned &t a predeternmined relationship with respect to the
needl e bevel . Al t hough e needl e assembly of the present invention is
suitable for use W|th a - de ety of medi cal devices, including blood
col l ecti on devi ces, [ ted in Figs. 1-3 as being used with

hypoderm ¢ syri nge 59 WC“
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i ncl udes syringe barrel 61 having an el ongate cytindri-eal body defining a

chanber 62 for retaining fluid. The gﬁ%t'n | udes open pr

distal end 64 and a frusto-conically s nEspl i ng fir qimd Baedt sielBEEN
end havi ng a passageway t heret hrough J icationfw thgdmACED
chanmber. The frusto-conically shaped tf ' nge friletenatky

engages the frusto- conically shaped cavity of the needle hub. In this
enbodi ment, the syringe barrel also includes a | ocking luer-type collar 67
which is known in the art and further inproves the connection between the
needl e hub and the syringe barrel through interaction of internal screw’
threads on the collar and projections on the needl e hub. For the purpose of
drawing fluid into and out of chanmber 62 the hypoderm c syringe includes an
el ongat e plunger 68 having a distal end 69 having a stopper 70 which is in
fluid-tight slidable engagenent with the interior of the chanber. It is
also within the purview of the present invention to include a needle
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hub which is integrally nolded with a syringe barrel made of thernoplastic

or glass. In this configuration, the tip of the syringe barrel which
extends from '
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el enent .

needl e hub/syringe tip
cannot be renoved from
suited for prefilled sy

‘ the distal

UI’ tl

attached needl e cannul a.

assenbly it

33 and a cap portion 34 which together define aperture 32&1

~ s

enmbodi nent ,

end oT‘Tﬁe—barre#—aﬁd—{he needl e hub -are one in the sane
In this confi

the needle is preferably attached to-the,
@dof an adhesi ve s? %{§ﬁ efmiaageetie]
a

rreI.

re usual ly nmade

Thi

s confi ﬂEpLﬁcEdea||yv
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To faC|I|tate the assenbly of the needle
is preferred that guide elenent 31 include a main body portion

cap portion 34 and
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mai n body portion 33 of the guide elenent are connected through |iving
hinge 35. During assenbly, as will be discussed-in-+fore detail hereinafter,

the elongate barrier armmy be placed in contact wth mym=body—portion
33, and cap portion 34 is then I‘Otﬁk%ﬂeeflqlast@ ared posi ti PriTHIS SHEST HAS BEEN

illustrated in Fig. 6. The cap port t he shull posiBERIAGER to
a cooperating | ocking structure bet}!ﬂ“ ortion amd—the marn body -
portion which is generally illustra unera 36. The two- pi ece
structure of the guide elenent, connected by living hinge, is a preferred
structure. A one-piece guide elenent is also within the purview of the
invention as the parts can be designed for assenbly by providing a
different location for the finger contact surface such as distally of the
gui de el ement or providing a two-piece barrier armwhich is assenbled after
part of the barrier armis. in the aperture. Also, the aperture in the
gui de el enent can be positioned ar a distance fromthe needl e cannula so
that the barrier armfar
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enohgh away fromthe—rneedleto allow the user of the needl e assenbly on
' The barrier

medi cal devi ces of various sizes_and outside dianeter.
el enent requires onl _ o way so that it can rnﬁﬁs Vﬁ&§
the Iength of the need| mever, assenbly of sugh &%?ﬁ

el ement over the shaep “ “*‘ “ﬂ'n+

require initially pass)
of the needle, before installing sprlng clip 52. Such an assenbly process
runs the risk of damagi ng the needl e point or enbeddi ng the needl e point
the barrier elenent during assenbly. Also, the equi pnent nust be very
precise to align the very small needl e cannul a.and the needl e passageway of
the barrier elenent. To avoid nore costlyrgssenbly qugpnent and t he cost
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'NEEDLE ASSEMBLY HAVING SINGLE-HANDEDLY
ACTIVATABLE NEEDLE BARRIER

1. Field of the Invention. The subject invention relates to safety
needle barriers, capable of single-handed activation, for hypodermic needles,
blood collection needles, catheter needles and other medical implements for
preventing accidental needle sticks.

2. Description of the Prior Art. Accidental'sticks with a used needle
cannula can transmit disease. As a result, the prior art teaches many needle
assemblies and medical devices having safety shields which can be positioned
to prevent accidental contact with the needle point after use of the medical
device. Some prior art safety shields define a rigid cylinder which can be
telescoped in a proximal direction over a used needle cannula. These devices
are effective however they require a two-handed procedure wherein the
healthcare worker holds the medical instrument with one hand and manually
advances the needle shield with the other hand. Needle shields of this type, - g,
which fit over syringe barrels, are also expensive because each separate size .
syringe barrel must have its appropriately sized shield.

In addition to .needle shielding devices which require two-handed
operation, the prior art also teaches needle shielding devices which are
automatic and do not require one-handed or two-handed activation. These
needle shield assemblies also have important deficiencies. Most notably, the
shield can be activated unintentionally thus rendering the unused instrument
unsuitable for its intended purpose. Also many procedures wherein needles
and hypodermic syringes are used the needle is first used to pierce a vial-
stopper to draw medication into the syringe and then used to inject the
medication into the patient. However, automatically activatable needle shields
can be activated during the filling operation and render the medication
undeliverable. Some automatic safety shields, in their initial position, cover the
tip of the needle making it difficult for the healthcare worker to see precisely
where the needle will be placed in the patient and/or the depth of penetration of
the needle into the patient. This is particularly problematical where the needle
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damaged producf the barrier elenment may be designed with a slot running
algng its side so that the el enent may be placed on the needl e cannula by

| ateral notion distally of the sharp point and thus avoi di ng any damage
the point. The spring clip can then be designed to cove
hori zontal slot to prevent the needle from noving back
during operation. In addition to the one-slot barri

her ei nabove,

three-slot arrangenent. In particular, barrier elenment 40 includes a sl ot
arrangenment 73 having a first longitudinal slot portion 74 extending

the preferred enbodi nent of the present i

PG oPHEMERuEET |
palement

outwardly from needl e passageway 44. First |ongitudinal slot portion 74
extends fromdistal end 41 of the barrier elenent, but not conpletely to
proxi mal end 43. A second |ongitudinal s3-ot portion 75 is positioned on
t he opposite side of the barrier elenent, opposed fromsaid first

| ongi t udi nal

sl ot portion, and extends

is being used to draw blood or to enter a vein for the purpose of delivering
medication. Also, some of the automatic devices initially cover the needle tip
making the needle look like it is safely protected when the shield will provide
no resistance to incidental contact and even its uncontaminated state can be an
instrument to provide a painful puncture wound to an unsuspecting user.

Other prior art needle shielding devices include a small housing which rides
along the needle to the distal point where the shield locks in place about the
needle. These devices are compact in size but are usually assembled over the
needle tip which presents manufacturing problems. Specifically the needle of a
hypodermic syringe has finely ground, delicate cutting edges which can be
damaged by the initial assembly operation which requires installing the needle
shield over the tip of the needle. A damaged needle point can cause patient
discomfort and make the needle difficult to use when piercing rubber-
stoppered medication-containing vials.

Although the prior art teaches many needle shielding structures there is still

need for a simple, straight-forward, reliable, easily fabri;ated needle assembly -

which is self-contained, capable of single-handed activation, and can be used
with a variety of medical instruments. There is also a need for a needle barrer
which may be assembled to the side of a needle cannula without passing over
the sharp and delicate needle tip during the assembly process.

SUMMARY OF THE INVENTION

The subject invention is directed to a needle assembly having a single-
handedly activated needle barrier. The needle assembly includes a needle
cannula having a proximal end, a distal end and a lumen therethrough. A
needle hub having an interior cavity terminating at an open proximal end of the
hub is connected to the needle cannula so that the lumen of the cannula is in
fluid communication with the interior cavity of the hub. A guide element is
connected to the hub and includes an axially oriented aperture therethrough.
An elongate barrier arm having a proximal end and a distal end is provided.

. The distal end of the barrier arm includes a barrier element having a distal end, -



outwardly fromthe needl e passageway. The second | ongitudi nal
begi ns at proxi mal

portion 76 connects the first |ongitudinal slot pofjtfRBtiiandiiHeSEEED

| ongi tudinal slot portion and extends outwardly frgmthe h Q)\A@ %S '
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The barrier elenent of the preferred enbodi nent, bgdaigs. e

arrangenent,

can easily be assenbled to the other efements
assenbly fromthe side of the needl e cannula wi thout being passed over

shar pened distal tip 25 of the needle cannul a. Assenbly, as best

Illustrated in Figs.

_ sl ot portion
S end 43 of the barrier elenent and extends distally but
- not conpletely to the distal end of the barrier el grent FISVErS

( 10- 12 assenbly proceeds as foll ows. Needl e cannula 21
and elongate barrier arm 37 are oriented so that the needle cannula is

positioned within transverse slot portios-76 of slot arrangenent 73, as

best

illustrated in Fig. 10. Next, the needle cannula and the barrier

el enent are rotated with respect to each other so that the needle cannul a
enters and passes through firs

a proximal end and a needle passageway therethrough. The barrier arm is

positioned within the aperture of the guide element and the needle cannula is

positioned at least partially within the needle passageway of the barrier
element. The barrier arm is movable from at least a first retracted position
wherein the needle cannula passes through the barrier element so that the distal
end of the needle cannula is exposed, to a second position where the barrier
element surrounds the distal end of the needle cannula to help prevent
accidental contact with the distal end of the cannula. Locking means are
provided for preventing the movement of the barrier arm from the second
extended, needle protecting, position. A finger contact surface is provided on
the barrier arm for applying digital pressure to the barrier arm to move the
barrier arm into the second extended position.

The present invention also includes features for allowing the assembly of
the barrier element to the needle cannula from the side of the needle cannula
without passing the needle cannula through the barrier element during
assembly. Such assembly is accomplished by providing a longitudinal slot in
the side of the barrier element extending outwardly from the needle
passageway. Side assembly can also be accomplished with a needle barrier
ha\}ing a first longitudinal slot extending outwardly from the needle

passageway, a second longitudinal slot opposed from the first longitudinal slot -

and extending outwardly from the needle passageway, and a transverse slot
connecting the first and second longitudihal slots and extending outwardly
from the needle passageway. Assembly is accomplished by placing the needle
cannula in the transverse slot and rotating the barrier element with respect to
the needle cannula until the needle cannula enters and passes through the first
and second longitudinal slots into the needle passageway of the barrier
element.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the needle assembly having a single-handedly
activatable needle barrier, attached to a hypodermic syringe.



| ongi tudi hal slot portion 74 and second | ongitudinal slot portion 75, as

st illustrated in Fig. 11. The relative rotation of the needle cannul a
w th respect to the barrier elenent continues until the B-S—
in needl e passageway 44 of the barrier elenent, as illu tRB@Embwm"FﬁgHEéil
It should be noted that the barrier el ement cannot conellof f the needL@
laterally unless it is L Duin 36
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Fig. 2 is a partially cross-sectioned side-elevational view of the syringe and
needle assembly of Fig. 1 illustrating the elongate barrier arm in the first
retracted position.

Fig. 3 is a partially cross-sectioned side elevational view of the syringe and
needle assembly of Fig. 1 illustrating the elongate barrier arm in the second
extended position. |

Fig. 4 is a side-elevational view of the needle cannula, needle hub and guide
element.

Figs. 5 and 6 are side-elevational views of the distal end of the assembly of
Fig. 4. Fig. 5 illustrates the two-piece guide element having a living hinge
wherein the cap portion of the guide element is in the open position. Fig. 6
illustrates the cap portion of the guide element in the closed position.

Fig. 7 is a partially cross-sectioned exploded side-elevational view of the
elongate barrier arm of the present invention.

Fig. 8 is a perspective view of the elongate barrier arm of the present
invention.

Fig. 9 is a perspective view of the elongate barrier arm of the present
invention showing the opposite side of the barrier arm of Fig. 8.

Figs. 10-12 illustrate the assembly of the needle assembly having single-
handedly activatable needle barrier.

Fig. 13 is a partially cross-sectioned side-elevational view of an alternative
embodiment of the needle assembly having a single-handedly activatable needle
‘barrier, attached to an evacuated blood collection tube holder and having the
elongate barrier arm in the first retradted position.

Fig. 14 is a cross-sectional view of the needle éssembly of Fig. 13 taken
along line 14-14.

Fig. 15is a side-elevational view of the needle assembly and evacuated
tube holder of Fig. 13 illustrating the elongaté barrier arm in the second

~ extended position. '
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-12- rotated back to the p05|t|on where the needle cannula is in the

transverse slot. At this time, the elongate barrier arm.
td the main body portion 33 of the guide el enment and capI

gui de el enent
gui de el enent.
preferred

is engaged with main body portion 33 to f o} m t heg gs
having the elongate barrier arm wthin apprh‘ﬁfé 2

' W@ﬁ"v‘é‘ﬁi'fb‘fi*'? e |

rntth
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DETAILED DESCRIPTION

While this invention is satisfied by embddiments in many different forms,
there is shown in the drawings and will herein be described in detail preferred

embodiments of the invention with the understanding that the presemt

disclosure is to be considered as exemplary of the principles of the invention
and is not intended to limit the invention to the embodiments illustrated. The
scope of the invention will be measured by the appended claims and their
equivalents.

Adverting to Figs. 1-9 a needle assembly 20 having a single-handedly
activated needle barrier includes a needle cannula 21 having a proximal end 22,
a distal end 23 and a lumen therethrough. Distal end 23 includes sharpened
distal tip 25. A needle hub 27 having an interior cavity 28 which terminates at
an open proximal end 29 of the hub, is connected to the proximal end of needle
cannula 21 so that the lumen is in fluid communication with the interior cavity
of the hub. In thi§ preferred embodiment, interior cavity 28 is frusto-conically
shaped. '

A guide element 31 is connected to the needle hub and includes an aperture
32. In this embodiment, the guide element is attached to the needle hub
through the use of any suitable joining technique such as adhesives, ultrasonic
welding and the like. For low volume production attaching the guide element
to an existing*hub is desirable from a cost standpoint. It is within the purview
of the present invention to include an integrally molded one-piece hub and
guide element. For high volume production it is preferred that the needle hub
and guide element be of one-piece integrally molded thermoplastic. The
aperture in the guide element is axially oriented and dimensioned to- accept an
elongate barrier arm 37, as will be described in more detail hereinafter. The
elongate barrier arm includes a proximal end 38 and a distal end 39. The distal
end of the barrier arm includes barrier element 40 having a distal end 41, a
proximal end 43 and a needle passageway 44 therethrough. The elongate
barrier arm, including the barrier element, is preferably integrally molded of the
same material. However the barrier element and the barrier arm can be
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enbodi ment this step is acconplished by rotating the cap portion about
4 ving hinge 35 until it locks to the main body portion, through
cooperative structure in the cap portion and the nain body portion.
After the barrier elenent and the needl e cannula are joined, in this
preferred enbodi nent, the barrier clip 52 is assenble
40. In the preferred enbodi ment barrier el enment 40 inil
each side of the barrier element, which are sized andjshaped Qo JAN W%
frictionally engage barbed proxi mal end 55 of barri er |cbue :52: A THough=ii n
the preferred enbodi nent, the barrier clip is not assaad "he barrier
el enment until after the needle cannula.is in position, the barrier clip and
barrier elenment are shown in the exploded view of Fig. 7 to illustrate the
rel ati onshi p between these two el enents:6-It is within the purview of the

I nstant invention to include configurations wherein the barrier clipis
assenbl ed before the needle cannula is placed in the barrier el enent

aperture. -I_hegeefaa\?z;[terlﬁlJ %n%reﬁ Sang?&lhéde t%%ietilgr éyhgnyt suitable %lreanbsiu%ﬁ iaQ gdl?efsiv%,he

~ ultrasonic welding and frictional or snap-fit type engagement. The barrier arm
and barrier element can also be separately formed and connected by a separate
element such as a metal clip which can allow the barrier element to move or
orient itself slightly with respect to the barrier arm to allow relatively
unstressed alignment of the needle cannula longitudinal axis with the
longitudinal axis of the needle passageway as the barrier element moves along
the cannula in a manner which will be described hereinafter. The barrier arm is
positioned within aperture 32 of guide element 31 and needie cannula 21 is
positioned within needle passageway 44 of barrier element 40. The aperture of
guide element 31 is dimensioned and oriented to accept the elongate barrier
arm.

Elongate barrier arm 37 is movable from at least a first retracted position,
as best illustrated in Fig. 2, wherein distal end 23 of the needle cannula passes
completely through the barrier element so that the distal end of the needle
cannula is exposed, to a second position, as best illustrated in Fig. 3, wherein
the barrier element surrounds distal end 23 and sharpened distal tip 25 of the
needle cannula to prevent accidental contact with the distal end of the needle
cannula. ' . |

The barrier arm includes a finger contact surface to allow the single-handed
movement of the barrier arm from the first retracted position of Fig. 2 to the
second extended position of Fig. 3. In this preferred embodiment, finger
contact surface 47 is provided on the proximal end of the elongate barrier arm.
This position for the finger contact surface is preferred because it is the farthest
position from the sharp needle tip. The barrier arm, as best illustrated in Figs.
1-3, can be single-handedly advanced from the first retracted position to the
second extended position by holding the syringe in one hand and pushing on

~ finger contact surface 47 with the thumb of the holding hand. The ability to
allow single-handed operation is an importanf feature of the present invention
since it allows the person administering the injectidn to use the other hand for
other purposes such as applying pressure to a vein to prevent bleeding.
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transverse arm 53 of the spring clip to allow proper assembly. Barbed
proxinmal end 55 of the barrier clip is split into two
straddl e the needl e passageway in the barrier el ement.
enbodi ment which only includes a side aperture the str
the barrier clip will be necessary to hold the needl e iinatcoaxt-al— =" —
relationship with the needl e passageway. Barrier clip 5 =
transverse armor portion 53 which is biased to contact the side of the

cannula until the barrier armreaches its second extended position wherein
the transverse portion of the clip falls into a position which at |east

partially covers the distal end of the needle, as illustrated in Fig. 3,
for preventing novenent of the barrier elenment in a proximl direction with
respect to the needl e cannul a. When-1tsi ng t he needl e assenbly of the

present invention with nedical devices having a printed scal e and/ or vol une
measuring indicia, such as a

~ An advantage of the present invention is that one needle assembly can be
sized so that it can be used with several different sizes of syringes, for example
syringes having 3ml and Sml volume capacities. A locking means is provided
for preventing the movement of the barrier arm proximally from the second
extended position of Fig. 3. The preferred embodiment includes two locking
means. The first locking means includes a projection on the barrier arm
configured to allow the barrier arm to pass through the aperture in the guide
element in a distal direction but not in a proximal direction. In the preferred
embodiment this projection is locking ramp 49 which is a wedge-shaped
projection on the barrier arm which is larger at its proximal end than at its
distal end. The proximal end of locking ramp includes locking wall 50. After
the locking wall passes through the guide element aperture, upon distal motion
of the barrier arm, the locking wall prevents proximal motion of the barrier arm
with respect to the guide element and locks the barrier element in the needle
protecting position. It is preferred to shape and size the elements of the
locking means, such as ramp 49, so that there is an audible indication and/or an
abrupt tactile feel to indicate that the barrier arm is in its second -extended
locked position. Undercutting ramp 49 so that it snaps or springs 6utwardly
after passing through the aperture of the guide element is one way to produce
an audible clicking sound.
Second locking means provided in this preferred embodiment is spring clip
- 52. Spring clip 52 is preferably made of a resilient material which is resistant
to being pierced by the sharp needle tip. Spring clip 52 is preferably made of
spring steel or stainless steel sheet and is mechanically connected to the barrier
element so that a transverse arm or portion 53 of the spring slip is biased to
press against needle cannula 21. When the elongate barrier arm is moved to
the second extended position transverse portiori 53 of spring clip 52 falls into a
position at least partially covering distal end of the needle to prevent
movement of the barrier element in a proximal direction with respect to the
needle cannula. |
It is not necessary that both the locking ramp and the spring clip be used to
prevent proximal motion of the barrier element from the second extended
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position. Either locking means may be used alone without the other. It is
within  the purview of the instant invention to include any structural
cooperation between the barrier element and the elongate barrier arm which
will prevent proximal motion of the barrier arm after it reaches the second
extended position. Preferably, this structure can be molded into the
components to lower cost. However, separate elements such as metal spring
clips may be used to prevent proximal motion. Likewise, it is within the
purview of the instant invention to include any locking means in the barrier
element which can grab the needle cannula to prevent proximal motion of the
barrier element. A spring clip having a transverse portion is preferred because
of its mechanical simplicity and low cost. More complicated spring-loaded
clips which grab the cannula side wall, or a projection or detent in the cannula
side wall, are also within the purview of the instant invention.

It is preferable to.configure the needle assembly so that the elongate barrier
arm is releasably held in the first retracted position, as illustrated in Fig. 3, so
that it will not move accidentally during the injection process. Any structural
configuration that will provide an additional frictional resistance to forward
motion will suffice as a means for releasably holding the barrier arm in the first
retracted position. This result can be achieved by enlarging one of the cross-
sectional dimensions of the barrier arm at its distai end so that the enlarged
portion of the barrier arm frictionally engages the aperture in the guide element
when the barrier arm is in the first retracted position. Digital pressure applied
to contact surface 47 can overcome the frictional interference fit and allow the
barrier element to move distally along the needle cannula. The barrier arm can
be shaped so the frictional force gradually decreases with distal motion with
respect to the guide element in order to avoid an abrupt release of the barrier
arm. _

Means for releasably holding the barrier arm in the first retracted position,
in this preferred embodiment, includes a protuberance 57 on the distal end of
the barrier arm which is shaped and sized so that distal force must be applied to
 the elongate barrier arm to force the portion of the barrier arm containing the
protuberance through the aperture.
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- 13- syringe. it is preferred that the el ongate barrier armbe forned of
g transparent thernoplastic material. The use of transparent material wll
allow the user to read the scale or vol une measuring indicia through

barrier arm Likew se, the barrier arm may have a curyes /
to the outside diameter of the syri nge barrel so that

projecting fromthe syringe or away fromthe nedi cal
with the nedical procedure for which the needle asserrb S Dol ng used
Referring to Figs. 13-15, an alternative needle assenbly 77 is attached to
prior art evacuated tube holder 79. Needl e assenbly 77 includes distally
faci ng o

As best illustrated in Fig. 4, sharpened distal tip 25 of needle cannula 21 is
produced by grinding the distal tip at a angle to produce angled beveled edges
26. When using the needle cannula to enter a vein for the purpose of
delivering medication or withdrawing blood it is desirable to have the beveled
edge facing outwardly when penetrating the vein. In a small diameter needle
the bevel is often difficult to see easily. The present invention can be
configured so that, as illustrated in Fig. 4, the guide element aperture, and
accordingly, the elongate barrier arm, are on the same side of the needle

- cannula as the beveled edge. Accordingly, the healthcare worker will know the
orientation of the needle bevel by observing the position of the elongate barrier
arm. This advantage is possible because the preferred embodiment only has a
singular barrier arm which can be positiohed at a predetermined relationship
with respect to the needle bevel. '

Although the needle assembly of the present invention is suitable for use
with a wide variety of medical devices, including blood collection devices, it is
illustrated in Figs. 1-3 as being used with hypodermic syringe 59. Syringe 59
includes syringe barrel 61 having an elongate cylindrical body defining a
chamber 62 for retaining fluid. The barrel includes open proximal end 63, a
distal end 64 and a frusto-conically shaped tip extending from the distal end
having a passageway therethrough in fluid communication with the chamber.
The frusto-conically shaped tip of the syringe frictionally engages the frusto-
conically shaped cavity of the needle hub. In this embodiment, the syringe
barrel also includes a locking luer-type collar 67 which is known in the art and
further improves the connection between the needle hub and the syringe barrel
through interaction of internal screw threads on the collar and projections on
the needle hub. For the purpose of drawing fluid into and out of chamber 62

~the hypodermic syringe includes an elongate plunger 68 having a distal end 69
having a stopper 70 which is in fluid-tight slidable engagement with the interior
of the chamber.

It is also within the purview of the present invention to include a needle
hub which is integrally molded with a syringe barrel made of thermoplastic or
glass. In this configuration, the tip of the syringe barrel which extends from
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needl e cannula 80 having a proximal end 81 and a distal end 82 and a | unen
t.heret hrough. Distal end 82 includes a sharpened distal [f&F
bevel ed cutting edge 85. A needle hub 86 includes an

termnates at tip 88 of proximally inwardly facing neeg
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facing needl e cannul a and proximally facing needle cannuras
hub and comuni cating with each other through an internal X
hub. It is also within the purview of the present invention to |nc!ude a
hub connected to a single needle cannula conprising a distally facing
needl e cannula portion and a proximally facing needl e cannul a portion
passing directly through the hub so that the needle cannula itself forns
the interior cavity of the hub. Interiorjocavity as used in this invention,
Is intended to include any passageway which allows the [unmen of the
distally faci ng cannula to communi cate with apparatus to be connected on

i mal | e 6, al so includes '
the prox glstai enJ] of tple Barrel ang the neegle%ub are one in the same element. In
this configuration, the needle is preferably attached to the needle hub/syringe
tip through the use of an adhesive so that the needle cannot be removed from
the syringe barrel. This configuration is ideally suited for prefilled syringes

which are usually made with a permanently attached needle cannula.

-------

To facilitate the assembly of the needle assembly it is preferred that guide
element 31 include a main body portion 33 and a cap portion 34 which
together define aperture 32. In the preferred embodiment, cap portion 34 and
main body portion 33 of the guide element are connected through living hinge
35. During assembly, as will be discussed in more detail hefeinaﬁer, the
elongate barrier arm may be placed in contact with main body portion 33, and
cap portion 34 is then rotated to the shut position as best illustrated in Fig. 6.
The cap portion remains in the shut position due to a cooperating locking
structure between the cap portion and the main body portion which is generally
illustrated by numeral 36.

The two-piece structure of the guide element, connected by living hinge, is
a preferred structure. A one-piece guide element is also within the purview of
the invention as the parts can be designed for assembly by providing a different
location for the finger contact surface such as distally of the guide element or
providing a two-piece barrier arm which is assembled after part of the barrier
arm is. in the aperture. Also, the aperture in the guide element can be
positioned at a distance from the needle cannula so that the barrier arm far
enough away from the needle to allow the user of the needle assembly on
medical devices of various sizes and outside diameter. '

The barrier element requires only a needle passageway so that it can move
freely along the length of the needle cannula. However, assembly of such a
device could require initially passing the barrier element over the sharp distal
point of the needle, before installing spring clip 52. Such an assembly process
runs the risk of damaging the needle point or embedding the needle point in the
barrier element during assembly. Also, the equipment must be very precise to
align the very small needle cannula and the needle passageway of the barrier
element. To avoid more costly assembly equipment and the cost of scrapping
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proximally | ocated threaded portion 89 and bearing surface 91.
enbodi ment bearing surface 91 includes a distal portion 92,
portlon 93, and annul ar groove 94 therebetmeen

t he bearlng surface 91 of needle hub 86. Collar 97 |ncludeg Qi
surface having an inwardly facing annul ar .projection 98. Inu}hps enbodlnent
guide element 95 is attached to needle hub 86 by a forced snap fit which
causes
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damaged product the barrier element may be designed with a slot running
along its side so that the element may be placed on the needle cannufa by
lateral motion distally of the sharp point and thus avoiding any damage to the
point. The spring clip can then be designed to cover part of the horizontal slot
to prevent the needle from moving back out of the slot during operation.

In addition to _the one-slot barrier element described hereinabove, the
preferred embodiment of the present invention includes a three-slot
arrangement. In particular, barrier element 40 includes a slot arrangement 73
having a first longitudinal slot portion 74 extending outwardly from needle
passageway 44. First longitudinal slot portion 74 extends from distal end 41 of
the barrier element, but not completely to proximal end 43. A second
longitudinal slot portion 75 is positioned on the opposite side of the barrier
element, opposed from said first longitudinal slot portion, and extends
outwardly from the needle passageway. The second longitudinal slot portion
begins at proximal end 43 of the barrier element and extends distally but not
completely to the distal end of the barrier element. Transverse slot portion 76
connects the first longitudinal slot portion and the second longitudinal slot
portion and extends outwardly from the needle passageway.

The barrier element of the preferred embodiment, because of its unique slot
arrangement, can easily be assembled to the other elements of the needle
assembly from the side of the needle cannula without being passed over
sharpened distal tip 25 of the needle cannula. Assembly, as best illustrated in
Figs. 10-12 assembly proceeds as follows. Needle cannula 21 and elongate
barrier arm 37 are oriented so that the needle cannula is positioned within
transverse slot portion 76 of slot arrangement 73, as best illustrated in Fig. 10.
Next, the needle cannula and the barrier element are rotated with respect to
each other so that the needle cannula enters and passes through first
longitudinal slot portion 74 and second longitudinal slot portion 75, as best
illustrated in Fig. 11. The relative rotation of the needle cannula with respect
to the barrier element continues until the needle cannula is in needle
passageway 44 of the barrier element, as illustrated in Fig. 12. It should be
noted that the barrier element cannot come off the needle laterally unless it is
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rotated back to the position where the needle cannuia is in the transverse slot.
At this time, the elongate barrier arm is positioned next to the main body
portion 33 of the guide element and cap portion 34 of the guide element is
engaged with main body portion 33 to form the assembled guide element

. having the elongate barrier arm within aperture 32. In the preferred
embodiment this step is accomplished by rotating the cap portion about living
hinge 35 until it locks to the main body portion, through cooperative structure
in the cap portion and the main body portion.

After the barrier element and the needle cannula are joined, in this prefeﬁed
embodiment, the barrier clip 52 is assembled to barrier element 40. In the
preferred embodiment barrier element 40 includes grooves 45, on each side of
the barrier element, which are sized and shaped to frictionally engage barbed
proximal end 55 of barrier clip 52. Although, in the preferred embodiment, the
barrier clip is not assembled to the barrier element until after the needle cannula
is in position, the barrier clip and barrier element are shown in the exploded
view of Fig. 7 to illustrate the relationship between these two elements. It is
within the pur\}iew of the instant invention to include configurations wherein
the barrier clip is assembled before the needle cannula is placed in the barrier
element aperture. These structures may require the temporary biasing of the
transverse arm 53 of the spring clip to allow proper assembly. Barbed -
proximal end 55 of the barrier clip is split into two sections which straddle the
needle passageway in the barrier element. Also, in an embodiment which only
includes a side aperture the straddling structure of the barrier clip will be
necessary to hold the needle in a coaxial relationship with the needle
passageway. Barrier clip 52 includes transverse arm or portion 53 which is
biased to contact the side of the cannula until the barrier arm reaches its second
extended position wherein the transverse portion of the clip falls into a position
which at least partially covers the distal end of the needle, as illustrated in Fig.
3, for preventing movement of the barrier element in a proximal direction with
respect to the needle cannula.

When using the needle assembly of the present invention with medical

devices having a printed scale and/or volume measuring indicia, such as a



bearing surface. This arrangenent allows the guide elenent to be forcibly
rotated around the needle hub but prevents the guide el ement from noving

axially with respect to the needle hub. The reason f
notion of the guide elenent with respect to the needl
explained in nore detail hereinafter. GCuide el enent

rot ati onal

aperture 99 therethrough. An el ongate barrier ar m“legfpl ncl

barrier arm 100. In this enbodi nent the guide el enent

proxi mal end 101 and a distal end 103. Distal end 103-incl:Udés.:

cylindrically-shaped barrier elenment 105 having a proxi mal end 106 aT
distal end 107 and a needl e passageway 109 therethrough. Aperture 99 in
guide elenent 95 is axially oriented and di nensioned to accept el ongate

i ncludes a gap 110

positioned to intersect aperture 99 so thai the portion of the guide
el ement defining the aperture does not conpletely surround the el ongate
barrier arm In this enbodinent, the portion of the aperture defining the

gap and the

syringe, it is preferred that the elongate barrier arm be formed of a transparent
thermoplastic material. The use of transparent material will allow the user to
read the scale or volume measuring indicia through the barrier arm. Likewise,
the barrier arm may have a curved shape to conform to the outside dianieter of
the syringe barrel so that scale visualization through the transparent barrier arm
is easier and there is less structure projecting from the syringe or away from
the medical device to interfere with the medical procedure for which the needle
assembly is being used.

Referring to Figs. 13-15, an alternative needle assembly 77 is attached to
prior art evacuated tube holder 79. Needle assembly 77 includes distally facing
needle cannula 80 having a proximal end 81 and a distal end 82 and a lumen
therethrough. Distal end 82 includes a sharpened distal tip 83 having beveled
cutting edge 85. A needle hub 86 includes an interior cavity which terminates
at tip 88 of proximally inwardly facing needie cannula 87. It is within the
purview of the present invention to include a separate distally facing needle
cannula and proximally facing needle cannula connected to the hub and
communicating with each other through an internal cavity in the hub. It is also
within the purview of the present invention to include a hub connected to a

- single needle cannula comprising a distally facing needle cannula portion and a
proximally facing needle cannula portion passing directly through the hub so
that the needle cannula itself forms the interior cavity of the hub. Interior
cavity as used in this invention, is intended to include any passageway which
allows the lumen of the distally facing cannula to communicate with apparatus
to be connected on the proximal side of the hub. Needle hub 86 also includes
proximally located threaded portion 89 and bearing surface 91. In this
embodiment bearing surface 91 includes a distal portion 92, a proximal portion
93, and annular groove 94 therebetween. The bearing surface in this
embodiment is located distally of the threaded portion.

A guide element 95 includes a collar 97 which frictionally and rotationally
engages the bearing surface 91 of needle hub 86. Collar 97 includes an interior
surface having an inwardly facing annular projection 98. In this embodiment
guide element 95 is attached to needle hub 86 by a forced snap fit which causes
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el ongate barrier armare configured so that the barrier armnmy be

laterally snapped into the aperture during the assembly of the corrponents
of the needl e assenbly. Wien the barrier armis p05|t \

of aperture 99 through gap 110 w thout the use of eXCnSS|ve force
t he enbodi nent of Figs. 1-12, elongate barrier arm 10( D@enﬂ(ﬂpj

| east a first

distal end 82 of the distally facing needle cannula is exposed,

i

retracted position, as best illustrated =

position, as best illustrated in Fig. 15, wherein the barrier el enent
surrounds the distal end 82 and sharpened distal tip 83 of the needle
cannula to prevent accidental contact with the distal end of the needle

cannul a.

barrier armproximally fromthe second extended position of Fig. 15.

Locki ng means ‘i ncl udes proximally facing cantilever elenments 110 and 1I1

configured to all ow

annular projection 98 of the guide element collar to engage groove 94 of the
bearing surface. This arrangement allows the guide element to be forcibly
rotated around the needle hub but prevents the guide element from moving
axially with respect to the needle hub. The reason for allowing rotational
motion of the guide element with respect to the needle hub will be explained in
more detail hereinafiter. Guide element 95 also includes aperture 99
therethrough.

An elongate barrier arm 100 includes a proximal end 101 and a distal end
103. Distal end 103 includes cylindrically-shaped barrier element 105 having a
proximal end 106, a distal end 107 and a needle passageway 109 therethrough.
Aperture 99 in guide element 95 is axially oriented and dimensioned to accept
elongate barrier arm 100. In this embodiment the guide element includes a gap
110 positioned to intersect aperture 99 so that the portion of the guide element
defining the aperture does not completely surround the elongate barrier arm.
In this embodiment, the portion of the aperture defining the gap and the
elongate barrier arm are configured so that the barrier arm may be laterally
snapped into the aperture during the assembly of the components of the needle
assembly. When the barrier arm is positioned in the aperture it can move
longitudinally with respect to the aperture but cannot come out of aperture 99
through gap 110 without the use of excessive force. -

Like the embodiment of Figs. 1-12, elongate barrier arm 100 is movable
from at least’ a first retracted position, as best illustrated in Fig. 13, wherein
distal end 82 of the distally facing needle cannula is exposed, to a second
position, as best illustrated in Fig. 15, wherein the barrier element surrounds
the distal end 82 and sharpened distal tip 83 of the needle cannula to prevent
accidental contact with the distal end of the needle cannula.

Locking means is provided for preventing the movement of the barrier arm
proximally from the second extended position of Fig. 15. Locking means
includes proximally facing cantilever elements 110 and 111 configured to allow
the barrier arm to pass through aperture 99 in the guide element in a distal-
direction but not in a proximal direction. As the elongate barrier arm is moved
forward by applying distally directed digital pressure to contact surface 112,

to a second

Locking neans is provided fgy preventing the novenent of the
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di stal direction but not in a proximl direction.
armis noved forward by .applying distally directed
contact surface 112,
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proximally facing cantilever elements enter the aperture and are forced -into
contact with the main body of the barrier arm until the elongate barrier arm
moves to the second needle protecting position wherein the cantilever elements
have passed completely through the aperture and snap outwardly to prevent
proximal motion of the elongate barrier arm. The snapping outward motion of
the cantilever elements also provides an audible indication to the user that the
locking has taken place. _
~ Needle assembly 77 also includes means for releasably holding the elongate
barrier arm in the first retracted position. Means for releasably holding the
needle barrel in the first position in this embodiment include protuberances 113
~and 115 on the distal end of the barrier arm. The protuberances are shéped
and sized so that distal force must be applied to the barrier element to force the
portion of the barrier element containing the protuberances through the
aperture.

Evacuated tube holder 79 includes a cylindrically-shaped barrel portion 116
with an open proximal end 117. In use distal end 82 of the cannula is placed
into the patient's artery by urging the needle cannula in a distal direction until
the sharpened distal tip pierces the artery and causes blood to flow through the
lumen of the needle cannula. A cylindrically-shaped evacuated glass tube
having a closed proximal end and a rubber stoppered distal end is placed in the
open proximal end of the evacuated tube holder and urged distally until tip 88
of proximally facing needle 87 pierces the stopper and establishes fluid
communication between the evacuated tube and the lumen of the inwardly
facing needle cannula to draw blood from the patient's vein through needle
cannula 80, hub 86, needle cannula 87 and into the evacuated tube. The tube
can be removed from the holder and taken for laboratory analysis. The needle
assembly may be withdrawn from the patient's vein and the digital pressure
applied to contact surface 112 to advance the elongate barrier arm to the
second extended needle protecting position. At this time the entire assembly of
the tube holder and needle assembly may be discarded. Also, the needle
assembly may be unscrewed from the tube holder so that the tube holder may
be used again. Installing or removing the needle assembly from the tube holder
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involves rotating the hub so that the threaded portion of the needle hub moves
along the internal threads 119 of the tube holder. Hub tab 118 on needle hub
86 is provided so that rotational force is applied to guide element 95 the guide
element will rotate around the needle hub until portions of the guide element
contact hub tab 118 and then the needle hub and the guide element will rotate
in the desired direction for installation or removal of the needle assembly from
the tube holder.

Also in drawing blood it is desirable to have the needle oriented so that the
beveled cutting edge 85 faces outwardly and the needle is advanced at a
shallow angle into the patient's vein. During this procedure it is desirable to
have the barrier arm on the same side of the needle cannula as the beveled
edge, as illustrated in Fig. 13 so that the barrier arm does not interfere with the’
shallow angle insertion of a needle into the vein. In this embodiment, the
barrier arm may be.rotated with respect to the needle cannula so- that it is
properly positioned to not interfere with the venipuncture. Also if the barrier
arm is properly oriented before the start of the procedure the easily visible
barrier arm acts as a guide to the medical technician indicating the orientation
of the needle bevel.

‘It can be seen that the present invention provides a simple, inexpensive,

- reliable, easily fabricated needle assembly having a single-handedly activatable

needle barrier which is self-contained and can be used with a variety of medical
instruments. * The present invention also provides a needle barrier which may
be assembled from the side of a needie cannula without pasSing over the sharp
and delicate needle tip.
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Needl e assenbly 77 also includes neans for rel easably hol ding t
barrier armin the first retracted position. Means for K sadaicl
the needle barrel in the first po q
protuberances 1 13 and 115 on thejjdi
pr ot uberances are shaped and si ze
the barrier elenent to force the portion o i er el-e contalnlng
t he protuberances through the aperture. Evacuat ed t ube "hoftder—79—
includes a cylindrically-shaped barrel portion 116 with an ppEn pr oxi ma
end 117. In use distal end 82 of the cannula is placed i nt & epiaced
artery by urging the needle cannula in a distal direction u1 ﬂﬁ]
shar pened distal tip pierces the artery and causes blood to
the lunmen of the needle cannula. A cylindrically-shaped evacuated gl ass
tube having a closed proxi mal end and a rubber stoppered distal end is
pl aced in the open proximal end of the evacuated tube hol der and urged
distally until _tip_ 88

WHAT IS CLAIMED IS:

1. A needle assembly having a single-handedly activatable needle

barrier comprising;

a needle cannula having a proximal end, a distal end and a lumen
therethrough;

a needle hub having an interior cavity terminating at an open proximal end
of said hub, said hub connected to said needle cannula so that said lumen is in
fluid communication with said interior cavity;

a guide element connected to said needle hub havmg an aperture
therethrough,;

an elongate barrier arm having a proximal end and a distal end, said distal
end of said barrier arm including a barrier element having a distal end, a
proximal end and a needle passageway therethrough, said barrier arm
positioned within said aperture of said guide element and said needle cannula
positioned at least partially within said needle passageway of said barrier
element, said barrier arm being movable from at least a first retracted position
wherein said distal end of said cannula passes completely through said barrier
element so that said distal end of said needle cannula is exposed, to a second
extended position wherein said barrier element surrounds said distal end of said
cannula to prevent incidental contact with said distal end of said cannula;

locking means for preventing the movement of said barrier arm from said
second extended position; '

and finger contact surface on said barrier arm for applying digital pressure
to said barrier arm to move said barrier arm into said second extended position.

2. The needle assembly of Claim 1 wherein said guide element is
integrally formed with said needle hub into a one-piece structure.

3. The needle assembly of Claim 1 wherein said ¢longate barrier arm
integrally formed with said barrier element into a one-piece structure.
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4, The needle assembly of Claim 1 wherein said locking means
includes a projection on said barrier arm configured to allow said barrier arm to
pass through said aperture of said guide element in a distal direction but not in a
proximal direction.

5. The needle assembly of Claim 4 when said projection is wedge-
shaped being larger at its proximal end than at its distal end.

6.  The needle assembly of Claim 1 having means for releasably holding
said barrier arm in said first retracted position.

7. The needle assembly of Claim 6 wherein said means for releasably

holding said barrier arm in said first retracted position includes a protuberance on

said distal end of said barrier arm said protuberance being shaped to pass distally

through said aperture of said guide means upon the apphcatnon of distally directed
digital force to said barrier arm.

8.  The needle assembly of Claim 6 wherein said means for releasably
holding said barrier arm in said first retracted position includes said barrier arm
having an enlarged cross-sectional dimension at its distal end so that the enlarged
portion of said barrier arm frictionally engages said aperture in said guide element
when said barrier arm is in said first retracted position.

9. The needle assembly of Claim 1 wherein said locking means
includes a metal clip contained by said barrier element, said clip having a transverse
portion which is biased to contact the side of said cannula until said barrier arm -
reaches its second extended position wherein said transverse portion of said clip
falls into a position at least partially covering said distal end of said needle and
preventing movement of said barrier element in a proximal direction with respect
to said needle cannula.
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10.  The needle assembly of Claim 9 wherein said locking means further
includes a projection on said barrier arm capable of passing through said aperture
of said guide element in a distal direction but not in a proximal direction.

11.  The needle assembly of Claim 1 wherein said guide element
comprises a cap and a main body connected together to define said aperture.

12. The needle assembly of Claim 10 wherein said cap is hingedly
connected to said main body so that said cap can be rotated about said hinge into
contact with said main body to define said aperture.

13.  The syringe assembly of Claim 1 wherein said barrier element
contains a first longitudinal slot extending outwardly from said needle passageway.

14. The syringe assembly of Claim 13 wherein said barrier element
contains a second longitudinal slot opposed from said first longitudinal slot and
extending outwardly from said needle passageway and a transverse slot
connecting said first and second longitudinal slots and extending outwardly from
said needle passageway.

15.  The needle assembly of Claim 1 connected to a syringe barrel
having an elongate cylindrical body defining a chamber for retaining fluid, an open
proximal end, a distal end and a tip extending from said distal end having a tip
passageway therethrough in fluid communication with said chamber, said tip of
said syringe batrel being positioned in said cavity of said needle hub.

16.  The needle assembly of Claim 1 wherein said elongate barrier arm is
made of transparent thermoplastic material.

17.  The needle assembly of Claim 1 wherein said distal end of said
needle cannula includes a sharpened distal tip having a beveled cutting edge.
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_ 18.  The needle assembly of Claim 17 wherein said aperture of said
guide element is positioned so that said elongate guide arm is on the same side of
said needle cannula as said beveled edge. '

19. . The needle assembly of Claim 1 wherein said needle hub is
integrally formed with a syringe barrel having an elongate cylindriéal body defining
a chamber for retaining fluid, an open proximal end and a distal end, said needle
being integrally formed with said distal end of said barrel so that said chamber and
said lumen of said cannula are in fluid communication.

20.  The needle assembly of Claim 1 further including means for
providing an audible indication when said elongate barner arm is moved distally
into said second extended position.

21.  The needle assembly of Claim 1 wherein said guide element is
rotatably connected to said needle hub so that said guide element can rotate with
respect to said needle cannula.

22.  The needle assembly of Claim 1 wherein said guide element
includes a gap positioned to intersect said aperture so that the portion of the guide
element defining the aperture does not completely surround said elongate barrier

23.  The needle assembly of Claim 22 wherein said gap and said
elongate barrier arm are configured so that said barrier arm may be laterally
snapped into said aperture during assembly.

24.  The needle assembly of Claim 1 wherein said open proximal end of

said hub is defined by a proximally facing needle cannula having a lumen
therethrough and connected so that said lumen of said proximally facing needle
cannula is in fluid communication with said needle cannula.
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25.  The needle assembly of Claim 24 wherein said needle cannula, said
~cavity of said hub, and said proximally facing needle cannula comprise a single
needle cannula passing through said hub.

26. A method of assembling a single-handedly activatable needle barrier

comprising the steps of:

a. providing a needle assembly including a Ineedle cannula having a
proximal end, a distal end and a lumen therethrough, a needle hub having an
interior cavity terminating at an open proximal end of said hub, said hub
connected to said needle cannula so that said lumen is in fluid communication
with said interior cavity, a guide element connected to said needle hub and
capable of forming an aperture therethrough, said guide element comprising a
cap and a mean body connected together for defining said aperture;

b. providing a barrier arm having a proximal end and a distal end, said
distal end of said barrier arm including a barrier element having a distal end, a
proximal end and a needle passageway therethrough, said barrier arm being
dimensioned so that when said barrier arm is positioned within said aperture of
said guide element said needle cannula is positioned at least partially within
said passageway of said barrier element, said barrier element including a first
iongitudinal slot extending outwardly from said needle passageway, the second
longitudinal slot opposed from said first iongitudinal slot and extending
outwardly frem said needle passageway and a transverse slot connecting said
first and second longitudinal slots and extending outwardly from said needle
passageway,

C. orienting said needle assembly and said barrier arm so that said -
needle cannula is positioned within said transfer slot of said barrier element;

d. rotating said needle assembly and said elongaté barrier element so
that said needlé cannula passes through said first longitudinal slot and said
second longitudinal slot and is positioned within said needle passageway of
said barrier element and said barrier arm is adjacent to said guide element; and

€. locking said cap to said main body around said barrier arm to form
an aperture through which said barrier arm may pass in a distal direction.

—_—
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27.  The method of Claim 26 wherein said cap is hingedly connected to

said main body so that the cap may be rotated into a position to connect with said

main body to form said aperture.
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hub, said hub connected to said needlg. cannul a so that {aF@&F 4 didnisSHRET

fluid communication with said interi-or—cavity; a_qq@dé[yhgupdﬁ |
connected to said needl e hub having an aperture t her Lf@@ﬁﬂﬂi?iﬁf;;ﬁ“aﬂ
‘el ongate barrier ar % N, proxi néR@ end and a di stal "end, said dirstars

end of said barriegdarmi
proxi mal end and A/needtf

~q§LUoing a birrier elenent having a distal end, a
assjagewe her et hrough, said barrier arm

-~ )
7@.‘}\ o

5 oA
e N
B W) <t

34
ﬂ|| \\
e, )
) P
44 45

FIG—1

23



positioned wi.thin said aperture of said guide el enent and said needl e

cannul a positioned at |least partially wthin said needle passageway of
said barrier el enent, said barrier arm bei ng novabl e 5!
first retracted position wherein said distal end of saj BER %ﬁﬁ?iﬁiﬁ |
conpletely through said barrier el enent so that said distal

needl e cannula is exposed, to a seXond ext ended posi t ijoR&@kerein--sai-d-
barrier elenment surrounds said distal end of said cannuta to prevent

i ncidental contact with said distalnend id canpyl a; | ocki ng

means for preventing the movenment &M said b i acNn from sai d - second

ext ended position; : nmeans for rel eas
said first retracted position; and

said barrier armfor applying digital press
nove said barrier arminto said second exten

y holding said barrier armin
finger contact surface on
e to said barrier armto

kai\gg%:tion.

34
‘|
)

o
™~
N
0 | W ~
N
™~ =
n\_.
oy N
/ 0
()] 3 .
b (e |
\_O
I~

N\

47

A\
N\

FIG-2



.

2. The needl e assenbly of Caim 1 wherein said guide elenent is

integrally formed with said needle hub into a one-pi ece gfFragcture |
3. The needl e assenbly of Claim| wherein said el ongatle ﬂ?&l’—f‘?é?””&’f’rﬁHEET |
integrally formed with said barrier elenent into a one-pi =gﬁe s]rchJANéQQB
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4.

The needl e assenbly of Claim 1 wherein sai d 1 ocki n{g:n:ez‘rﬂ
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Ll . '--_
i ncl udes a projection on said barrier armconfigured to allq

armto pass through said aperture of said guide el enent if (ﬁ%ﬁ%NENTSH&ET
direction but not in a proximl direction. 5. fEﬂ? n eQI
assenbly of Claim4 when said projection is wedge- shapedn ...........
its proximal end than at its distal enS. 6. The nee

of daim1 wherein said means for rel éasably holding said barrier armin
said first retracted position includes a protuberance on said distal end of
said barrier armsaid protuberance being shaged te-pass distally through
said aperture of said guide neans upon the applic3ion of distghy directed

digital force to said barrier arm
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L. The needl e assenbly of Caim1l wherein said nmeans for releasably
hol ding said barrier armin said first retracted position FreFeEes—Swd——
barrier arm having an enl arged cross-secti onal dlnen5|on t*EFbAjrﬁEHTSBﬁET }
so that the enlarged portion of said barrier arn1frictionﬁlly en 4936
aperture in said guide el ement when said barrier armis in Baed. first.. o
retracted position. 8. The needl e assenbly of B L
said | ocking nmeans includes a netal @ ip contained by said barrier elenent,
said clip having a transverse portion which is biased to contact the side

of said cannula until said barrier armreaches its second extended position
wherein said transverse portion of said clip falls into a position at |east
partially covering said distal end of said needl e and preventi ng novenent

of said barrier elenent in a proxinmal direction with respect to said needle
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-19- : . 9. The needl e assenbly of Caim8 wherein said |ocking
nmeans further includes a projection on said barrier arm bl e of passing
tshrough said aperture of said guide elenent in a distal

in a proximal direction. 10. The needl e assenbl
wherein said guide el ement conprises a cap and a main b@dg,conr@®
together to define said aperture. 8
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11. The needl e assenbly of Claim 9 wherein said cap is hi ngedl y
connected to said main body so that said cap can be rot

i nge into contact with said main body to define said BEPLIN?FMENT SHEETL..
The syringe assenbly of Claim | wherein said barrier enent 1dbniAN rﬁg
first longitudinal slot extending outwardly from said fdies..passagevay.
13. The syringe assenbly of Caim12 wherein said bar e ement
contains a second | ongitudinal slot opposed fromsaid first |ongitudinal
sl ot and extending outwardly from s8id needl e passageway and a
transverse sl ot connecting said first and second | ongi tudinal slots and
extendi ng outwardly from sai d needl e passageway.
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14. The 'needl e assenbly of Claim1 connected to a syrinw"—"u--a
an el ongate cylindrical body defining a chanber for reta
open proximal end, a distal end and a tip extending fro

chanber, said tip of said syringe barrel being positiongd y
of sai d needl e hub. 15. e needl e assenbly of Cla|n11 mhereln

said elongate barrier armis nade transparent thernoplastic material.
16. The needl e assenbly of Caiml wherein said distal end of said

needl e cannul a includes a sharpened distal tip having a beveled cutting
edge.
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- 20- 17. The needl e assenbly of Cl aim 16 wherein said aperture of
said guide elenent is positioned so that said elongate guide arm .|

'sane side of said needle cannula as said bevel ed edge.
needl e assenbly of Claim 1 wherein said needle hub is
with a syringe barrel having an elongate cylindrical body def
chanber for retaining fluid, an open proximal end and a

needl e being integrally formed with said distal end of sai arrel so that
sai d chanber and said |lunmen of said cannula are in fluid comruni cati on.
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"19. The needl e assenbly of GAaim 1 further includi

) PT OV
an audi bl e indication when said el ongate barrier arm iis REPLA EME&F@H?FTifto
sai d second extended position. 20. The need

b ass | Viafaf ai m
1 wherein said guide elenent is rotatably connected to sEmdfﬂEbJA@"ELb"s
ala.

that said guide elenent can rotate with respect to sai -
21. The needle assenbly of Caim 1lq4herein said guide elenent includes:a
gap positioned to intersect said aperture so that the portion of the guide

el ement defining the aperture does not conpletely surround said el ongate
barrier
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O &
arm 22. The needl e assenbly of Caim 21 wherein said gap and
said elongate barrier armare configured so that said baf‘r;\
| aterally snapped into said aperture during assenbly. d; ' LACE“\-%NT.SPTM
needl e assenbly of Claiml wherein said open proximl en N hd '
.defined by a proximally facing needl e cannul a having a ILL_%T:‘[@' ?&rﬂﬁgﬁh
and connected so that said |unmen of said proxinally facing needle
is in fluid conmmunication with said needl e cannul a.

NEEDLE ASSEMBLY HAVING SINGLE-HANDEDLY
ACTIVATABLE NEEDLE BARRIER

ABSTRACT

A needle assembly having a single-handedly activatable needle barrier
includes a needle cannula having a proximal end, a distal end and a lumen
therethrough connected to a needle hub having an interior cavity in fluid
communication with the needle cannula. A guide element is connected to the
needle hub and includes an aperture therethrough. An elongate barrier arm
having a proximal end and a distal end is provided. The distal end of the
barrier arm includes a barrier element héwing a needle passageway
therethrough. The barrier arm is positioned within the aperture of the guide
element and the needle cannula is positioned at least partially within the needle
passageway of the barrier element. The barrier arm is movable from at least a
retracting position wherein the distal end of the needle cannula passes
completely through the barrier element so that the distal end of the needle
cannula is éxposed, to a second extended position wherein the barrier element
surrounds the distal end of the needle cannula to pre\)ent incidental contact
with the distal end of the needle cannula. Locking means is provided for
preventing the movement of the barrier arm from the second extended position.
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WHAT IS CLAIMED IS:

1. A needle assembly having a single-handedly activatable needle
barrier comprising:

a needle cannula having a proximal end, a distal end and a lumen
therethrough;

a needle hub having an interior cavity terminating at an open proximal end
of said hub, said hub connected to said needle cannula so that said lumen is in
fluid communication with said interior cavity;

a guide element connected to said needle hub having an aperture
therethrough;

an elongate barrier arm having a proximal end and a distal end, said distal

‘end of said barrier arm including a barrier element having a distal end, a
proximal end and a needle passageway therethrough, said barrier arm
positioned within said aperture of said guide element and said needle cannula
positioned at least partially within said needle passageway of said barrier

element, said barrier arm being movable from at least a first retracted position
wherein said distal end of said cannula passes completely through said barrier |
element so that said distal end of said needle cannula is exposed, to a second
extended position wherein said barrier element surrounds said distal end of said
cannula to prevent incidental contact with said distal end of said cannula;

locking means for preventing the movement of said barrier arm from said
second extended position; ' |

means for releasably holding said barrier arm in
said first retracted position; and

* finger contact surface on said ‘barrier arm for applying digital pressure
to said barrier arm to move said barrier arm into said second extended position.

2 The needle assembly of Claim 1 wherein said guide element is

integrally formed with said needle hub into a one-piece structure.

3 The needle assembly of Claim 1 wherein said elongate barrier arm

integrally formed with said barrier element into a one-piece structure.
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24." The needl e assenbly of O aim 23 wherein said needl

e cannul a, said

cavity of said hub, and said proxinmally facing needle cannula conprise a

si ngl e needl e cannul a passing through said hub. _

assenbling a single-handedly activatable needle barrie
steps of: a. provi ding a needl e assenbly inc
cannul a having a proxi mal end, a distal end and a

needl e hub having an interior cavity termnating at
end of said hub, said hub connected to said needle
lumen is in fluid comrunication with said interior

A neth

| ggﬁmﬂnem SPRET \.

Em:a,;g ?&pﬁﬁr@ﬂgh ia

Lan- 0P} pEOXH-Fk =
cannul a so that said

~cavity, a guide

el ement connected to said needl e hub and

4. The needle assembly of Claim 1 wherein said locking means
includes a projection on said barrier arm configured to allow said barrier arm to
pass through said aperture of said guide element in a distal direction but not in a
proximal direction.

5. The needle assembly of Claim 4 when said projection is wedge-
shaped being largei' at its proximal end than at its distal end.

6. The needle assembly of Claim 1 wherein said means for releasably
holding said barrier arm in said first retracted position includes a protuberance on
said distal end of said barrier arm said protuberance being shaped to pass distally
through said aperture of said guide means upon the application of distally directed

digital force to said barrier arm.

7. The needle assembly of Claim 1 wherem saxd means for releasably
holding said barrier arm in said first retracted | position includes said barrier arm
having an enlarged cross-sectional dimension at its distal end so that the enlarged
portion of said barrier arm frictionally engages said aperture in said guide element

when said barrier arm is in said first retracted position. °

8. The needle aésembly of Claim 1 wherein said locking means
inclucre—s‘ a metal clip contained by said barrier element, said clip having a transverse
portion which is biased to contact the side of said cannula until said barrier arm
reaches its second extended position wherein said transverse portion of said clip
falls into a position at least partially covering said distal end of said needle and

preventing movement of said barrier element in a proximal dlrectlon with respect
to said needle cannula.
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cap‘abl'e‘of form ng an aperture therethrough, said guide el enment conprising

a cap and a nean body connected together for defining said aperture;

3. providing a barrier arm having a proximal end and istal end. said
istal end of said barrier armincluding a barrier ele REPRXEE IEES‘
end, ba proxi mal end and a needl e passageway t her et hrjpugh, gé?lgﬁg?rrl r
arm bei ng di nensi oned so that when said barrier armij paie0 i ored|997
within said aperture of sai d gui de el enent said nee SZBQL """" 99 """

positioned at |east partially within sai d passageway of said barrier

el ement, said barrier elenment including a first | ongi t udi nal sl ot
extendi ng outwardly from sai d needl e passageway, the second

| ongi tudi nal sl ot opposed fromsaid first |ongitudinal slot and extending
outwardly from said needl e passageway and a transverse slot connecting said
first and second | ongitudinal slots anqlgxtending outwardly fromsaid

needl e ~ passageway; C. orienting said needl e assenbly and
said barrier armso that said

_2 . The needle assembly of Claim_S:__wherein said locking means further
includes a projection on said barrier arm capable of passing through said aperture
of said guide element in a distal direction but not in a proximal direction.

10. The needle assembly of Claim 1 wherein said guide element
comprises a cap and a main body connected together to define said aperture.

11. The needle assembly of Claim 9 wherein said cap is hingedly
connected to said main body so that said cap can be rotated about said hinge into
contact with said main body to define said aperture.

12 ) The éyringe assembly of Claim 1 wherein said barrier element
contains a first longitudinal slot extending outwardly from said needle passageway.

13,  The syringe assembly of Claim 12 wherein said barrier element
contains a second longitudinal slot opposed from said first longitudinal slot and
extending outwardly from said needle passageway and a transverse slot
connecting said first and second longitudinal slots and extending outwardly from
said needle passageway.

14. The needle assembly of Claim 1 connected to 2 syringe barrel
having an elongate cylindrical body defining a chamber for retaining fluid, an open
proximal end, a distal end and a tip extending from said distal end having a tip
passageway therethrough in fluid communication with said chamber, said tip of
said syringe barrel being positioned in said cavity of said needle hub.

15. The needle assembly of Claim 1 wherein said elongate barrier arm is
made o f transparent thermoplastic material.

16. The needle assembly of Claim 1 wherein said. distal end of said

ame——

needle cannula includes a sharpened distal tip having a beveled cutting edge.
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needl e cannula is positioned within said transfer slot of said barrier

el enent ; d. rotating said needl e assenbly and said el ongate
barrier el ement so t hat sai d needl e cannul a passes through said first
| ongi tudi nal slot and said second | ongi tudi nal sl ot = OSILIUHeu
wi thin said needl e passageway of said barrier el emsn% %f;g E@FHF
armis adjacent to said guide elenent; and e. | 0 g-EsBaIlQQ?cap
to said main body around said barrier armto form ﬁﬁerfsgre “t'hrough

whi ch said barrier armmay pass in a distal direction.

-20-

17. | The needle assembly of Claim 16_wherein said aperture of said
guide element is positioned so that said elongate guide arm is on the same side of
said needle cannula as said beveled edge.

18. The needle assembly of Claim 1 wherein said needle hub is
integrally formed with a syringe barrel having an elongate cylindrical body defining
a chamber for retaining fluid, an open proximal end and a distal end, said needle
being integrally formed with said distal end of said barrel so that said chamber and
said lumen of said cannula are in fluid communication.

19.  The needle assembly of Claim 1 further including means for
providing an audible indication when said elongate barrier arm is moved distally
into said second extended position.

20. The needle assembly of Claim 1 wherein said guide element is
rotatably connected to said needle hub so that said guide element can rotate with
respect to said needle cannula.

21. The needle assembly of Claim 1 wherein said guide element

includes a gap positioned to intersect said aperture so that the portion of the guide

element defining the aperture does not completely surround said elongate barrier
arm. ’

22. The needle assembly of Claim 21 wherein said gap and said

elongate barrier arm are configured so that said barrier arm may be laterally
snapped into said aperture during assembly.

23 - The needle assembly of Claim 1 wherein said open proximal end of
-said hub is defined by a proximally facing needle cannula having a lumen
therethrough and connected so that said lumen of said proximally facing needle

cannula is in fluid communication with said needle cannula.
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2_4_ - The needle assembly of Claim gi wherein said needle cannula, said
cavity of said hub, and said proximally facing needle cannula comprise a single
needle cannula passing through said hub.

25. A method of assembling a single-handedly activatable needle barrier

compris_i;xg the steps of:

a. providing a needle assembly including a needle cannula having a
proximal end, a distal end and a lumen therethrough, a needle hub having an
interior cavity terminating at an open proximal end of said hub, said hub
connected to said needle cannula so that said lumen is in fluid communication
with said interior cavity, a guide element connected to said needle hub and
capable of forming an aperture therethrough, said guide element comprising a
cap and a mean body connected together for defining said aperture;

b. providing a barrier arm having a proximal end and a distal end, said
distal end of said barrier arm including a barrier element having a distal end, a
proximal end and a needle passageway therethrough, said barrier arm being
dimensioned so that when said barrier arm is positioned within said aperture of
said guide element said needle cannula is positioned at least partially within
said passageway of said barrier element, said barrier element including a first
longitudinal slot extending cutwardly from said needle passageway, the second
longitudinal slot opposed from said first longitudinal slot and extending
outwardly from said needle passageway and a transverse slot connecting said
first and second longitudinal slots and extending outwardly from said needle
passagewéy;

c. orienting said needle assembly and said barrier arm so that said
needle cannula is positioned within said transfer slot of said barrier element;

d. rotating said needle assembly and said elongate barrier element 50
that said needle cannula passes through said first longitudinal slot and said
second longitudinal slot and is positioned within said needle passageway of
said barrier element and said barrier arm is adjacent to said guide element; and

€. locking said cap to said main body around said barrier arm to form
an aperture through which said barrier arm may pass in a distal direction.
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26." The nethod of Claim2 5 wherein said cap is hingedly connected to
said main body so that the cap nay be rotated into a position to connect

wi th said main body to form said aperture.
' REPLACEMENT SHEET
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26, " The method of Claim 25 wherein said cap is hingedly connected to
said main body so that the cap may be rotated into a position to connect with said
main body to form said aperture.
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