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(57) ABSTRACT

Aneedle and a cover with a needle having an elongate shank
and a tip with a sharpened point. The cover 1s coaxially
assoclated with the elongate shank for movement therealong,
toward the tip and includes a part for extending beyond the
sharpened point when the cover 1s positioned near the tip. A
lock associated with the needle and cover cooperates with
and holds the cover to prevent axial movement relative to the
needle tip after positioning the cover near the tip. A retaining
member on the adapter and on the cover releasably attach the
cover to the adapter while on the elongate shank of the
needle allowing the needle and cover to be disengaged from
the catheter and adapter after placement.
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1
NEEDLE TIP COVER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application 1s a division of patent application Ser.
No. 08/364,071 filed Dec. 27, 1994, now U.S. Pat. No.
5,558,691, which 1s a continuation of patent application Ser.
No. 08/114,988 filed Aug. 12, 1993, now abandoned, which
1s a continuation of patent application Ser. No. 07/512,284
filed Apr. 20, 1990, now abandoned.

FIELD OF THE INVENTION

This 1nvention relates to a needle tip cover to prevent
transmission of infection and more particularly, relates to a
tip cover for locking about the tip of a disposable needle
after use to prevent accidental delivery of infectious organ-
1Isms by penetration of the used needle tip into an animal.

BACKGROUND OF THE INVENTION

With concern about infection, transmission of AIDS,
hepatitis and similar incurable diseases of the blood, meth-
ods and devices to enclose the used disposable needle tip
have become very mmportant and 1n great demand. Many
approaches to guard the needle, protect users and/or other-
wise prevent mjury have been proposed. All of them are
cumbersome, expensive and interfere with the normal and
accepted procedure for the insertion of an over the needle
catheter. Typical of such introducers 1s U.S. Pat. No. 4,846,
805 wherein the shield slides over the flash chamber body to
engage the catheter and lock about the used needle tip.

Specifically, after the catheter has been inserted by an
over the needle procedure and blood flashback has been
observed, the catheter 1s advanced and/or the needle i1s
withdrawn. After the catheter 1s mserted into the vessel as
desired and the needle 1s withdrawn and discarded, protec-
tion of the used needle tip becomes important. Needle
oguards are of three types which either hide the withdrawn
needle within the needle carrying hub, require replacement
of a separate needle guard or include a sliding shield which
can be positioned distally over the used needle. Some of
these types of guards lock to secure the guard 1n the needle
protecting position thereby preventing injury.

Those needle guards are cumbersome and interfere with
the single hand over the needle catheter placement proce-
dure as disclosed in Stanley, U.S. Pat. No. 3,714,945, The
needle tip cover disclosed herein does not interfere with or
require any additional steps, procedures or cumbersome
mechanisms which interfere with the accepted over the
needle technmque.

U.S. Pat. No. 3,134,380 has a needle shield for a hypo-
dermic needle and that needle shield i1s not provided to
prevent 1nfection but i1s included to preserve sterility and to
hide the needle prior to use. The device therein includes a
compressible resilient sleeve which 1s carried on the distal
end of a syringe barrel to extend outwardly therefrom over
the needle and its t1p. The sleeve 1s axially collapsible during
placement of the needle m the vessel and reextends due to
the resilience of the sleeve as the needle 1s extracted from the
vessel. The distal end of the sleeve 1s arranged to be carried
about the needle and 1n its extended position rests beyond
the tip. No means of locking the sleeve in the extended
position 1s disclosed.

U.S. Pat. No. 4,846,804 has a needle tip protector with a
collapsible sleeve disposed about the shank of the needle
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and a protective cap located at the distal end thereof. The cap
surrounds and encloses the tip of the needle. A sealing
member 1s located within the cap to enclose the tip until the
needle 1s pushed through the sealing member. Similarly,
U.S. Pat. No. 3,354,881 has a compressible device extending
over the needle shank. Rubber septa are provided at the
opposite ends of the compressible device so as to surround
the needle.

U.S. Pat. No. 4,139,009 has a needle tip protector with a
permanently attached cover surrounding the needle and a
number of elastic arms which extend along the length of the
needle. The arms are constructed so as to bow outwardly
from the needle shank when the needle 1s pressed against
and into the patient. U.S. Pat. No. 4,660,570 shows a needle
tip protector with a membrane extending over the sharp
point of the needle whereby penetration causes the needle to
extend through the membrane and the skin of the patient.

U.S. Pat. No. 4,650,468 has a device with a sleeve
concentrically placed about the needle shank. A safety shield
at one end has a rubber membrane extending across an
opening 1n the shield. The membrane 1s adapted to be
pierced by the needle tip for use.

SUMMARY OF THE INVENTION

The 1invention most preferably 1s a needle and cover for
use with a needle having an elongate shank relative to an
axis thereof. The needle has a tip at one axial end with a
sharpened point. The cover 1s coaxially associated with the
clongate shank for sliding movement therealong toward the
tip. The cover 1ncludes a part for extending along the axis
beyond the sharpened point when the cover i1s positioned
near the tip. A lock associated with the needle and the cover
cooperates and holds the cover to prevent axial movement of
the cover relative to the needle tip after the cover is
positioned distally along the elongate shank near the tip with
the part that extends over the sharpened point.

The cover may have a bearing for circumscribing and
cuiding during coaxial sliding on the elongate shank. The
part which extends hangs cantilever off the bearing to extend
beyond the sharpened point preventing accidental injury.
The lock may have a change 1n contour of the needle near
where the elongate shank joins the tip so when the cover
interengages with the change 1n contour i1t becomes locked
relative to the needle preventing further axial movement.

The bearing has an inside diameter which most preferably
rides upon the shank for axial movement therealong and the
bearing 1s such that engagement with the change 1n contour
prevents distal travel. The part which extends controls the
proximal axial movement of the cover up the elongate shank
away from the tip after thus locking the cover near the tip.

The change of contour may be a transition between a
reduced diameter of the elongate shank and an enlarged
diameter of the tip, a roughened surface on the needle, a
change 1n cross section from a circular cross section for the
clongate shank to a non-circular cross section near the tip or
a notch which extends into the needle providing a latch face
for a pawl on the cover.

The invention may be a part of a catheter assembly having
a catheter and an adapter connected to one another for fluid
communication and carried coaxially about a needle and
hub. The catheter has a bore therethrough sized to surround
the elongate shank of the needle for movement therewith
during msertion and therecalong during placement. A retain-
ing means on the adapter and on the cover may releasably
attach the cover to the adapter while the catheter and adapter
are on the elongate shank of the needle. The retaining means
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permit the needle and cover to be disengaged from the
catheter and adapter after placement of the catheter in the
vessel. The lock cooperates and secures the cover to prevent
the cover from axial movement relative to the needle tip
after the cover 1s positioned near the tip.

The 1nvention further mcludes a method of assembly of
the hub and cover to the needle. The steps of placing the
cover coaxially about the elongate shank with the bearing
thereof axially slidable therealong toward the tip and secur-
ing the hub to the end of the elongate shank over which the
bearing was placed thereby capturing the cover between the
tip and the hub.

A method of 1nserting the over the needle catheter assem-
bly 1s a part of the invention. The preferred method has the
steps of applying pressure to the catheter assembly to
penetrate the skin of the animal with the tip of the needle and
carry the distal part of the coaxially positioned catheter into
the body, mserting the catheter further with an over the
needle procedure by holding the hub thereof between a
finger and the thumb of the user and moving the cover
axially along the needle from the hub to the tip with another
finger while withdrawing the hub and needle from the
inserted catheter and adapter with the other finger and

thumb.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of a catheter assembly with a needle
tip cover on the needle shank between the catheter adapter
and the needle hub and wherein the needle 1s fully seated
within the catheter.

FIG. 2 1s a view of the needle tip cover of FIG. 1 shown
In a cross section taken along line 2—2 of FIG. 1,

FIG. 3 1s a view of the needle tip cover of FIG. 1 shown
in cross section as in FIG. 2 except the needle 1s shown
partially withdrawn from the catheter.

FIG. 4 1s a view of the needle tip cover of FIG. 1 shown
in cross section as 1n FIGS. 2 and 3 except the needle 1s
shown mostly withdrawn from the catheter.

FIG. 5 1s a side view of a catheter assembly of an alternate
needle tip cover located between the needle hub and the
catheter adapter and wherein the needle 1s fully seated
within the catheter.

FIG. 6 1s a view of the alternate needle tip cover of FIG.
4 shown 1n cross section.

FIG. 7 1s a view of the alternate needle tip cover of FIG.
4 shown 1n cross-section as 1 FIG. 6 except the needle 1s
shown partially withdrawn from the catheter.

FIG. 8 1s a view of the needle tip cover of FIG. 4 shown
in cross section as 1n FIGS. 6 and 7 except the needle 1s
shown mostly withdrawn from the catheter.

FIG. 9 1s an enlarged side view 1n partial cross section of
the cover; the needle tip and a portion of the elongate shank
are locked 1n the cover by the part which extends and one
form of the change 1n contour between the enlarged tip and
a reduced diameter elongate shank.

FIG. 10 1s an enlarged side view partially 1n cross section
of the cover wherein another form of the change in contour
between the elongate shank and the tip 1s shown as a
roughened surface such as by sandblasting or knurling.

FIG. 11 1s an enlarged side view partially 1 cross section
of the cover wheremn the elongate shank has a circular
shaped cross section and an alternate form of the change 1n
contour 1s shown as an oval or elliptical shaped cross section
for the tip.

FIG. 12 1s a view 1n cross section, taken along line 12—12
of FIG. 11, showing the change in contour between the
clongate shank and tip.
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FIG. 13 1s an enlarged side view partially 1n cross section
of the cover showing the needle tip locked in the cover
between the change 1 contour at the juncture of the enlarged
tip and reduced diameter of the elongated shank and the part
which extends 1s a resilient metal spring.

FIG. 14 1s a view 1n cross section, taken along line 14—14
of FIG. 13, showing the metal spring retained on the tip
COVET.

FIG. 15 1s a perspective view showing the tip cover and
the metal spring and how they fit one another forming a
cover for a needle tip.

FIG. 16 1s a perspective view of the metal spring used 1n
connection with the tip cover of FIGS. 13, 14 and 15.

DETAILED DESCRIPTION OF THE
INVENTION

While this invention is satisfied by embodiments 1n many
different forms, there 1s shown in the drawings and will
herein be described 1n detail, a preferred embodiment and
alternate embodiments of the invention, with the under-
standing that the present disclosure 1s to be considered as
exemplary of the principles of the invention and 1s not
intended to limit the invention to any one of the embodi-
ments 1llustrated. The scope of the invention will be mea-
sured by the appended claims and their equivalents.

FIGS. 1 and 5 are side views of a catheter assembly 10
with a needle tip cover 11 wherein a needle 12 1s fully seated
within a catheter 13 of the catheter assembly 10. The needle
12 has an elongate shank 14 relative to an axis “A” thereol.
The needle 12, preferably made of metal such as medical
orade stainless steel, has a tip 15 at 1ts distal axial end 16
terminating with a sharpened pomt 17. A cover 11 1s
coaxially associated with the elongate shank 14 for sliding
movement therecalong toward the tip 15. The cover 11 1is
most preferably made of a polymer and includes a part
which extends 18 being parallel to the axis “A” to reach
beyond the sharpened point 17 when the cover 11 1s posi-
tioned near the tip 15. FIGS. 4 and 8 show the sharpened
point 17 surrounded within the part which extends 18 to
protect against accidental injury of the user. Alternatively,
and as will be explained in detail the cover 11 shown 1n
FIGS. 9 through 16 includes a hooked end 19 on the part
which extends 18.

A lock 20 1s operatively associated with the needle 12 and
the cover 11 for cooperation therebetween to hold the cover
11 1n position over the tip 1 ways to be described.
Specifically, the lock 20 1s for securing the cover 11 to
prevent the cover 11 from axial movement relative to the
needle tip 15 after positioning the cover 11 near the tip 135.
In particular, the lock 20 prevents the cover 11 from being
removed from the elongate shank 14.

The cover 11 has a bearing 21 for circumscribing and
coaxial sliding on the elongate shank 14 and the part which
extends 18 hangs cantilever from the bearing 21. Depending
upon whether the cover 11, as shown 1n FIGS. 1 through 8
or as shown m FIGS. 9 through 15, 1s considered the part
which extends 18 may be proximal or distal, respectively.
The lock 20 includes a change 1n contour 22 of the needle
12 where the elongate shank 14 joins the tip 15 so that when
the cover 11 interengages with the change 1n contour 22
further distal movement of the cover 11 1s prevented. The
change of contour 22 may be a transition 23 between a
reduced diameter elongate shank 14 and an enlarged diam-
cter on the tip 15 as illustrated in FIG. 9. The change in
contour 22 may alternately be a roughened surface 24 on the

needle 12 as depicted 1n FIG. 10. As shown in FIG. 10 the
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bearing 21 engages with the roughened surface 24 causing
the bearing 21 to lock therewith preventing further axial
movement since the cover 11 1s of a relatively soft polymer
and the roughened surface 24 1s harder and has a coarse
metallic surface.

In FIG. 12 the needle 12 1s shown with a circular cross
section 25 so that the change of contour 22 leads to a
non-circular cross section 26 near the tip 15. It should be
appreciated that while a specific change 1n contour 22 1s
shown and described herein, any change 1n contour includ-
ing combinations of those disclosed should be considered
equivalents. Specifically, FIGS. 11 and 12 include the cir-
cular cross section elongate shank 14 and a oval or elliptical
cross section for the tip 15 but just pinching the tip 15 to
effect the change could be an alternative.

In addition, FIGS. 2 through 4 and 6 through 8 include yet
another alternate of the change of contour 22. A notch 28, cut
into the needle 12, provides a latch face 29 and a pawl 30 on
the cover which engages with the notch 28 at the latch face
29 and resists axial movement of the cover 11 proximally
along the needle 12. The pawl 30 extends proximally from
the bearing 21 and 1s resiliently supported thereon and is
urged toward the elongate shank 14 so that the alignment of
the pawl 30 with the notch 28 will cause interengagement
thereby preventing further movement of the cover 11. The
particular arrangements shown in FIGS. 2 through 4 and 6
through 8 have a pair 31 of opposed pawls 30 to seat 1n the
notch 28 of the needle 12. The needle 12 may have a bore
32 therethrough along the axis “A” thereof if that 1s desired
for the particular application of the catheter assembly 10.

Alternatively, the part which extends 18 may be primarily
distal and the bearing 21 can be proximal, as shown 1n FIGS.
9 through 11. To prevent the proximal axial movement of the
cover 11 away from the tip 15 on the elongate shank 14 after
the cover 11 1s positioned near the tip 15, the bearing 21 {its
about the elongate shank 14 allowing sliding engagement
and limiting distal axial movement of the cover 11 for
preventing removal of the cover 11 from the elongate shank
14. The bearing 21 has an inside diameter to fit about the
clongate shank 14 for controlling sliding axial movement
therealong toward the change 1n contour 22.

The needle tip cover 11 of FIGS. 9 through 11 1s a molded
piece such as a highly resilient polymer material 1n order to
provide the resilience necessary to protect the needle tip 15
as shown. The tip cover 11, however, should withstand high
temperatures, sterilization and long periods wherein the part
which extends 18 1s held with 1ts hooked end 19 1n a ready
to close position. In FIGS. 9 through 11 and 13 the part
which extends 18 1s shown with the hooked end 19 protect-
ing the sharpened point 17.

To avoid problems of permanent set or distortion of a
polymeric cover 11 due to maintenance 1n that ready to close
position of the part which extends 18, an alternate approach
1s disclosed 1 FIGS. 13 through 16 wherein the resilience 1s
provided by making the part which extends 18 of metal such
as high strength medical grade stainless spring steel. The
exact configuration of the metal part which extends 18 1is
shown 1 FIG. 15 and includes the hooked end 19 and a
retainer portion 33. The part which extends 18 made of metal
1s, as 1n the all polymer cover 11 of FIGS. 9 through 11, a
cantilever with a hooked end 19 and the retainer portion 33
has a pair of extended wrap around members 34 connected
transversely to the end thereof opposite the hooked end 19.
Members 34 cooperate with the molded polymeric tip cover
11 shown 1n FIG. 15 wherein the members 34 are spread
apart, placed about and engaged with a square section 35 of
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the molded tip cover 11 shown m FIG. 14. An additional
view which 1illustrates the relationship 1s the partial cross
section shown 1n FIG. 13. The needle tip cover 11 design 1s
not to be limited to the two arrangements shown, these are
merely for purposes of illustration and are not to be con-
sidered limiting.

The catheter assembly 10 1s of an over the needle type
wherein a catheter 13 1s mserted 1nto a vessel by a single

hand technique as described in U.S. Pat. No. 3,714,945. The
catheter assembly 10, shown 1n FIGS. 2 through 4, 6 through
11, 13 and 15, has the cover 11 engaged about the outside of
a catheter adapter 36 that 1s connected 1n fluid tight com-
munication with the catheter 13. In FIGS. 2 through 4, 6
through 11, 13 and 15, the tip cover 11 1s distally cupped for
engagement with the proximal end of the catheter adapter
36. More particularly, a proximal external surface 37 of the
catheter adapter 36 1s a press fit with the distally cupped
cover 11 1n all but the arrangement of FIGS. 1 through 4
wherein the catheter adapter 36 has a luer thread 38 on its
external proximal surface. The cover 11 has a distally
extending internally threaded collar 39 located and shaped to
conjugate 1n a threaded connection with luer thread 38. The
press fit engagement of the cover 11 and the adapter 36
shown 1n FIGS. 6 through 8, 9 through 11 and 13 1s such that
the adapter 36 will retain and pull the cover 11 distally along
the elongate shank 14 toward the change in contour 22 as the
adapter 36 1s separated from a needle hub 40. FIGS. 3 and
7 1llustrate the separation of the hub 40 and the cover 11 and
it should be appreciated that the various arrangements
shown and described all separate 1in the same way whether
the threaded engagement or the friction engagement 1s used.
The separation of the adapter 36 and the hub [38] 40 causes
the cover 11 to slide distally on the elongate shank 14 of the
needle 12 toward the change in contour 22.

There 1s a lug 41 on the proximal end of the cover 11 as
shown m FIGS. 9 through 11 and 13, the lug 41 1s arranged
to engage with a groove 42 1n the catheter adapter 36 such
that the relative rotary relationship therebetween is main-
tained when the tip cover 11 1s assembled with the catheter
adapter 36. It will also be noted that the cover 11 has ifs
cupped shape designed to close the proximal open of the
catheter adapter 36 thereby retaining any blood or bodily
fluids obtained during flashback.

A method of assembly of the needle hub 40 and the cover
11 to an end 43 opposite the tip 15 of the needle 12 and the
needle 12 having the change 1n contour 22 and the cover 11
having the bearing 21 for circumscribing and coaxial sliding
on the elongate shank 14, includes the following steps:

placing the cover 11 coaxially about the elongate shank 14
with the bearing 21 thereof axially slidable therealong,
and

securing the hub 40 to the end 43 mn FIGS. 3,4, 7 and 8
of the elongate shank 14 over which the bearing 21 was
placed upon the needle 12 thereby capturing the cover
11 between the change in contour 22 and the hub 40.

A method of inserting the catheter assembly 10 by an over

the needle technique requires the needle 12 and the cover 11
carried about the needle 12 on the elongate shank 14 thereof
for movement therealong from the hub [38] 40 to the tip 15,
includes the following steps:

applying pressure to the catheter assembly 10 to penetrate
the skin of an amimal with the tip 15 of the needle 12
and carry a distal part 44 of the coaxially positioned
catheter 13 1nto the skin;

inserting the catheter assembly 10 further through the skin
of the animal by holding the hub [38] 40 thercof
between a finger and the thumb of the user, and
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moving the cover 11 axially along the needle 12 from the
hub 40 to the tip 15 with another finger while with-
drawing the hub 40 and needle 12 from the inserted
catheter 13 and adapter 36 with the other finger and
thumb to lock the cover 11 over the tip 135.

We claim:

1. A catheter introducer set, comprising:

a catheter adapter having a distal end and a proximal end
with an external surface;

a cannula secured to the distal end of the catheter adapter;

a needle hub having a proximal end and an open distal
end;

a needle having a sharp distal end and a proximal end
secured to the needle hub, the needle being coaxially
disposed within the open distal end of the needle hub
and the cannula and having a change of contour the-
realong; and

a needle cover coaxially disposed about the needle and
disposed between the needle hub and the proximal end
of the catheter adapter and having a distal end engaging
the external surface of the proximal end of the catheter
adapter to maintain the needle cover in engagement
with the catheter adapter and a proximal end disposed
within the open distal end of the needle hub and
wherein the proximal end of the needle cover engages
the change 1n contour along the needle to obstruct the
sharp distal end of the needle when the sharp distal end
of the needle 1s withdrawn 1nto the needle cover.

2. The catheter introducer set of claim 1 wherein the

change 1n contour along the needle 1s a notch.

3. The catheter introducer set of claim 1 wherein the
change 1n contour along the needle 1s a non-circular cross-
section.

4. The catheter introducer set of claim 1 wherein the
change 1n contour along the needle 1s a transition between a
reduced diameter and an increased diameter.
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5. The catheter introducer set of claim 1 wherein the
change 1n contour 1n the needle 1s a roughened surface on the
needle.

0. A catheter introducer set, comprising:

a catheter adapter having a distal end and a proximal end
with an external surface;

a cannula secured to the distal end of the catheter
adapier;

a needle hub having a proximal end and an open distal
end,

a needle having a sharp distal end and a proximal end
secured to the needle hub, the needle being disposed
within the open distal end of the needle hub and having
a change of contour therealong; and

a needle cover disposed between the needle hub and the
catheter adapter and engaging the external surface of
the catheter adapter to maintain the needle cover in
engagement with the catheter adapter and having a
proximal end disposed within the open distal and of the
needle hub and wherein the needle cover engages the
change in contour along the needle such that the needle
cover obstructs the sharp distal end of the needle when
the sharp distal end of the needle is withdrawn into the
needle cover.

7. The catheter introducer set of claim 6 wherein the

change in contour along the needle is a notch.

8. The catheter introducer set of claim 6 wherein the
change in contour along the needle is a non-circular cross-
section.

9. The catheter introducer set of claim 6 wherein the
change in contour along the needle is a transition between
a reduced diameter and an increased diameter.

10. The catheter introducer set of claim 6 wherein the

change in contour in the needle is a roughened surface on
the needle.
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