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ABSTRACT

Methods for forming a rib on a cannula (18) for cooperation with a safety
cover (20) which securably and reliably locks the tip of a cannula in an interior
chamber within the safety cover. The cover comprises an elongate body (101)
having the interior chamber (104) and an axial through hole (100) which extends
along the entire length of the body, through the interior chamber and through which
the cannula is slidably received. Displacing elements (108,110) are positioned
within the interior chamber, each of which includes a hole for receiving the cannula
therethrough, and which displaces upon retraction of the tip of the cannula, thereby
preventing subsequent advancement of the cannula tip. The cannula includes a

thickened rib (118) adjacent to the tip and the safety cover should correspondingly

~ include an annular section in the rear portion thereof. The through hole (105)

extending through the rear portion has a diameter which is smaller than the
thickened rib of the cannula whereby the cannula tip may not be retracted from the
safety cover. The rib is formed by a thermal method in which a sleeve is heated to
expand its inside diameter to allow the sleeve to be slid onto the cannula. The
sleeve is then cooled to room temperature so that the inside diameter contracts to
attach the sleeve to the cannula. In another method, a sleeve is placed on the

cannula and crimped at the desired location.
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METHOD FOR FORMING A RIB ON A CANNULA
FOR_A TIP PROTECTION DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to
stick prevention apparatus for protecting medical
personnel from injury. More particularly, the present
invention relates to tip protection devices having
internal elements which prevent a retracted needle from
reinserting therethrough and a method for forming the

elements.

2. Description of Prior Art

Medical care of individuals in hospitals,
clinics, and other health care facilities often includes
the taking of blood samples, intravenous supplying of
medication, and the introduction ar removal of other
fluids via cannulae, needles, or syringes. The present
medical environment, in which there exist diseases, for
example Acquired Immune Deficiency Syndrome, AIDS, for
which there are no cures, and which are transmitted via
blood to blood contact, has raised concerns relating to
the potential for contaminated "needle sticks".

A wide variety of devices have been provided
in the prior art for prevention against accidental
contaminated "needle sticks". For example, U.S. Patent
No. 5,215,528 to Purdy et al. (hereinafter Purdy)
teaches an assembly for introducing a catheter into a
blood vessel, wherein there is provided a tip cover.
The tip cover of the Purdy device is provided with an
elastically deforming L-shaped member which remains in a

BE
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1 deformed state until the cannula is drawn back into the
cover. Once retracted, the L-shaped member springs into
a position to prevent reemergence of the needle. Manual
.repositioning of the L-shaped member is necessary to
5 permit the cannula to reemerge from the caver
U.S. Patent 4,826,490 to Byrne et al.
{hereinafter Byrne) teaches a safety cover and syringe
assembly wherein an external cylindrical sleeve, through
which the cannula extends, is slidably mounted to a
10 track on the external surface of the syringe. sliding
the external cylindrical sleeve relative to the cannula
and the syringe, such that the cannula is fully
retracted into the sleeve, causes a locking mechanism to
engage between the syringe and the sleeve so that the
cannula may not be advanced cut of the sleeve without
disengagement of the locking elements by a user.

U.S. Patent 5,127,905 to Lemieux teaches a
protection cap, which is similar to the device disclosed
by Purdy, as described above. In the Lemieux device an
externally mounted rotating L-shaped lever is disposed
along the axis of the cover, manual actuation of which
by a user once the cannula is retracted prevents the
cannula from reemerging from the cover. Manual
retraction of the external L-shaped lever from the path
of the cannula permits the cannula to reemerge.

The above described devices each include means
for preventing "needle sticks" by interfering with the
exposure of a cannula once it is retracted into a cover.
In each case, however, the cannula may reemerge by
removal or disengagement of the preventing means. 1In
the devices disclosed by Purdy and Lemieux a user may
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retract the L-shaped element; in Byrne, the device
includes a simple means for disengaging the locking
elements. It is of considerable concern for users of
such devices that, if a means for disengaging the
retaining elemént is provided, random forces may expose
the contaminated cannula, thus presenting a danger to
medical personnel. This concern is applicable tc the
variety of “needle stick” prevention devices which
include externally mounted prevention means.

It is, thersfore, a principal object of the present
invention to provide an improved method for forming a
rib on a cannula to prevent a component from sliding off
the needle.

Other objects and advantages of the invention will
be more fully apparent from the ensuing disclosure and
appended claims.

SUMMARY QF THE INVENTION

The present invention is directed to a method for
forming a rib on a cannula comprising:

providing a cannula having a predetermined outside
diameter;

providing a sleeve having an inside diameter
smaller than the predetermined outside diameter of the
cannula;

heating the sleeve for a sufficient time and at a
sufficient temperature to cause the inside diameter to
expand to a diameter larger than the predetermined

outside diameter of the cannula;

10 August 1999
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sliding the sleeve onto the cannula to a
predetermined position while the inside diameter is
expanded; and

cooling the sleeve to room temperature to cause the
inside diameter of the sleeve to contract to a diameter
smaller than the predetermined outside diameter of the
cannula to attach the sleeve to the cannula thereby
forming a rib on the cannula.

BRIEF DESCRIPTION QF DRAWINGS

Figure 1 is a side view of a medical assembly
and the

including a catheter, a cannula, a syringe,

safety cover of the present invention.

PRS:AM:#20862 RES 10 August 1999
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Figure 2 is a side cross-section view of one
aspect of the present invention including a pair of
metal ring elements with the cannula in its initial
. position.

Figure 3 is a side cross-section view of the
aspect of the present invention shown in Figure 2,
wherein the cannula has been retracted and the pair of
rings have randomized.

Figure 4 is a side cross-section view of
another aspect of the present invention including a pair
of rigid balls with through holes, disposed in the
interior chamber, with the cannula in its initial

10

position.

.
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Figure 5 is a side cross-section view of the
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aspect of the present invention shown in Figure 4,
wherein the cannula has been retracted and the pair of

R rigid balls have randomized.
Figure 6 is a side cross-section view of an
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aspect of the present invention including a pair of
nesting conical elements having offset through holes,

%

e 20

253: disposed in their-incomplete nesting position with the

SO cannula in its initial position.

i::3 Figure 7 is a side cross-section view of the
aspect of the present invention shown in Figure 6,

speeed 25 wherein the cannula has been retracted and the pair of

nesting conical elements have fully nested via spring

biasing.
Figures 8, 9 and 10 show methods of forming a

rib on a cannula.

30
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1 DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

This invention relates to the field of
hypodermic needles and most particularly to devices for
inserting catheters into blood vessels. Referring now
to the drawings, Figure 1 shows a catheter insertion
apparatus 10, having a safety cover 20. The apparatus
10, which is shown in a side view, includes a syringe

body 12, with an annular ring 14 at the base thereof,
and a standard slidable plunger element 16 which
translates within the syringe beody 12. A cannula 18
extendS'axially outward from the annular ring 14; the
narrow hollow internal passage within the cannula 18
providing a connection from the internal volume of the
syringe body 12 to the exterior through which fluids may

10

15 flow.
The cannula 18 extends outward from the

annular ring 14 through a safety cover 20 which is
constructed so that the cannula 18 may be inserted
axially therethrough and so that the cannula 18 and
safety cover 20 may be translated relative to each
other. 1In the embodiment shown in Figure 1, which is
designed to insert a catheter into a blood vessel, the
apparatus 10 further includes a catheter 25. The
catheter 25 includes an elongate narrow, flexible, tube
section 24, through which the cannula 18 is disposed
prior to the catheter being inserted into the patient.
The catheter 25 further includes a hub 22 having a
widened receiving port 26, in which a portion of the
safety cover 20 is initially nested. The nested portion
21 of the safety cover 20 is shown in phantom. The
cannula 18 therefore extends outward from the annular

20
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ring 14 of the syringe body 12, sequentially through the
safety cover 20, the widened receiving port 26 of the
catheter hub 22, and ultimately through the elongate
narrow flexible tube section 24,

In use, the cannula 18 is disposed through the
narrow flexible tube section 24, to enable puncturing
and insertion of the flexible tube 24 through the skin
of a patient, and positioning of the tube 24 into the
desired blood vessel. 1If properly positioned in the
blood vessel, the user withdraws the cannula 18 from the
patient’ without removing the catheter 25, therein
providing an open conduit through which the medical care
provider may draw blood, or input appropriate medication
directly to the vasculature.

The process of removing cannulae from patients
and decoupling syringes and cannulae from their
corresponding catheters, in apparatus of the prior art,
exposed the medical care providers to the sharp tip of
the cannula 18 which had been contaminated by the
patient's blood. 1In the present invention, the
ieceiving port 26 of the catheter hub 22 and the
external surface of the safety cover 20 are releasably
mated in the initial disposition of the apparatus 10.
During extraction of the syringe 10 and cannula 18, the
safety cover 20 and the receiving port 26 remain coupled
until the tip of the cannula 18 is fully retracted into
the safety cover 20. Once the tip of the cannula 18 is
fully retracted, the safety cover 20 is released from
the catheter hub 22. A variety of mechanisms for
releasably holding the safety cover 20 to the receiving
port 26 of the catheter hub 22 are shown in the art, any




e aaep
‘e
sene

- .
.
[z

.
.
« .
"o aepe

e
an

10

[
w

20

25

30

-8~

one of which may be employed in the present assembly.
Such releasable couplings may be manually actuatable or
automatically actuated by the retraction of the tip of
the cannula 18.

Referring now to Figure 2, a side cross-
section view of a first embodiment of the safety cover
20 of the present invention is provided wherein the
cannula 18, catheter 25, and safety cover 20 are
illustrated in their initial, pre-insertion,
disposition. The cannula 18 extends axially through the
safety cover 20 and the catheter 25, and the safety
cover 20 which is nested within the receiving port 26 of
the catheter hub 22.

More specifically with respect to the safety
cover 20, the cover comprises an elongate and generally
cylindrical body 101 having an axial through hole 100,
which extends from a conical forward portion 102,
through a rearward portion 106 having an interior
chamber 104. The rearward porticn 106 comprises a thin
annular section 107 which includes a center hole 105
having a diameter which is precisely equivalent to the
diameter of the cannula 18. Disposed in the intericr
chamber 104 is a pair of annular rings 108,110 through
which the cannula 18 is initially positioned. The rings
108,110 are otherwise free to move relative to one
another and within the internal chamber 104. The rings
108,110, further, preferably have different diameters.

Referring now to Figure 3, a side cross-
section view of the apparatus shown in Figure 2 is
provided, wherein the cannula 18 has been retracted from
the catheter hub 22. It is understood that the catheter
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hub 22 which is sho&n in Figure 3 as remaining nested
with the safety cover 20 may have been released prior to
the retracticn of the. cannula 18 to the position shown
herein. As is shown, the retraction of the tip 116 of
the cannula 18 beyond the interior chamber 104 frees the
rings 108,110 from coaxial alignment with each other and
the axial through hole 100 of the safety cover 20. Once
freed from the axial alignment provided by the shaft of
the cannula 18, the rings become randomized. The
differences in ring diameters provides for enhanced
randomization of the relative alignment of the passages
through which the linear cannula 18 would have to be
disposed.
' Once the rings have randomized, the cannula 18
is prevented from advancing forwardly through the safety
cover 20. In order to prevent complete back out of the
cannula 18, from the safety cover 20, the tip 116 of the
cannula 18 is provided with a thickened rib 118 whict is
spaced from the tip 116, at a distance therefrom which
is less than the length from the interior chamber to a
rearwardly disposed annular section 107. The axial
through hole 100 (as well as the internal passage 103 of
the catheter 25) has a diameter which is large enough
for the thickened rib 118 to be retracted through,
however, the diameter of the center hole 105 of the
rearwardly disposed annular section 107 is too narrow
for the thickened ridb 118 to pass through. As a result,
the tip 116 is prevented from fully retracting out of
the safety cover 20, but can be retracted far enough
that the rings may be freed to randomize.
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Referring now to Figures 4 and 5, a second
embodiment of the present invention is provided in
cross-section views showing the cannula 18 and the
safety cover 20 in the initial and retracted positions,

respectively. This embediment includes a pair of rigid

balls 120,122 having through holes 124,126,
respectively, in place the rings 108,110 of the first
embodiment. More particularly, the safety cover body 20
comprises an axial through hole 100 through which the
cannula 18 is disposed in its initial position. In this
initial ‘position, each of the spheres 120,122 comprises
a through hole 124,126, respectively, which, as shown in
Figure 4, are coaxially aligned with one another having
been oriented by the cannula 18. Figure 5 illustrates
the randomized disposition of the spheres 120,122 once
the cannula has been removed.

It is understoed that the number of rings or
spheres utilized is an engineering expedient which doces
not alter the teachings of the present invention in any
way. It is entirely anticipated that one may chose to
include a plurality, greater than two, of rings or
spheres so that the orientational randomization, and
therefore, the prevention of cannula advance, may be
more complete.

Referring now to Figures 6 and 7, a side
cross-section view of a third embodiment of the present
invention is provided, wherein the safety cover is shown
having the cannula in its initial, fully inserted,
position and retracted in respective illustrations.

With respect to Figure 6, the safety cover 200 comprises
an axial through hole 202, similar to the through hole

s
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100 of the safety cover 20 of the first and second
embediments. In this embodiment, however, the interior
chamber 204 has a forward surface 205 which is conical
in shape. Within the chamber 204 are a pair of conical
elements 210,212. The rear conical section 210 is
mounted to the rear surface 207 of the chamber 204 via
springs 218 which bias the section 210 forwardly. The
forward conical section 212 is positioned so as to
receive the rear conical sectiom 210 into a fully nested
orientation, and is not otherwise coupled to any
fixation means. Each conical element, further, includes
a hole 214,216 which is offset from the center line of
the, respective, conical element 210,212.

In the initial disposition, with the cannula
18 fully inserted through the safety cover 200 and the
holes 214,216 in the conical elements 210,212, the
conical elements 210,212 are necessarily displaced
relative to their fully nesting position so that the
respective holes 214,216 may be axially aligned. as
shown in Figure 6, the forward conical element 212 is
displaced upward so that the offset hole 216 therein is
aligned with the through hole 202 of the safety cover
200. The rear conical element 210 is correspondingly
displaced downward so that its offset hole 214 is also
coaxially aligned. 1In this position, the springs 218,
which couple the rear conical element 210 to the rear
surface 207 of the chamber 204, are compressed.

Once the cannula 18 is retracted through the
holes 214,216 of the conical element 210,212, as shown
in Figure 7, the biasing springs 218 force the rear
conical element 210 forward into its fully nested

it
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pesition with the forward conical element 212. In doing
so, the forward conical element 212 is displaced
downward, the forwardmost tip 222 thereof entering into
the through hole 202, and the rear conical element 210
is translated upward relative to its initial
disposition. In this orientation, the offset holes
214,216 of the conical sections 210,212 are no longer
aligned relative to one another, nor are they aligned
relative to the through hole 202. Further, the cannula
18 may not be advanced forward through the safety cover
200, as the holes through which it had originally
translated were misaligned under spring biasing.
understood that the conical shape of the nesting
elements 210,212 prevents the cannula 18 from forcing
the elements back into their initial arrangement. It is
further understood that the spring biasing provides a
force which eliminates any concern that the elements
might realign with one another and with the through hole

It is

202, via randem motion.
As previously described with respect to the

first and second embodiments, it is preferable that the
cannula 18 include a thickened portion 118 of the shaft,
spaced appropriately from the tip 116 thereof, which is
engaged by the narrow diameter of the center hole 105 of
the rearwardly disposed annular section 107 so that the
thickened portion cannot pass therethrough. As a
result, the tip 116 is prevented from fully retracting
out of the safety cover 20, but can be retracted far
enough that the conical elements may be freed to fully

nest.
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In accordance with another aspect of the
present invention, methods of forming the rib on a
cannula are described. Figure 8 shows a cannula 300
having an outside diameter 302 and an inside diameter
304. A sleeve is also provided that has an inside
diameter 308 and an outside diameter 310. In a thermal
approach, the sleeve 306 is provided with the inside
diameter 308 slightly smaller than the outside diameter
302 of the cannula. The sleeve is made of well known
materials, such as metal, that will expand when subject
to heat. The sleeve 306 is then subject to sufficient
heat for a sufficient time to cause the inside diameter
to expand to a diameter 312 that is slightly larger than
the outside diameter 302 of the cannula, as shown in
Figure 9. While in the expanded state, the sleeve is
s1id onto the cannula to a predetermined position, as
shown in Figure 10. The sleeve is then cooled to room

temperature wherein the inside diameter will return to

the original diameter 308. Because the inside diameter

308 is slightly smaller than the outside diameter 302,
the sleeve grips the cannula, thereby forming a
thickened rib on the cannula.

In a mechanical approach, the inside diameter
308 of the sleeve 306 is provided slightly larger than
the outside diameter 302 of the cannula 300. The sleeve
in this methed can be slid onte the cannula to the
desired position at room temperature. The sleeve is
attached to the cannula by crimping the sleeve
sufficiently to squeeze the inside diameter of the

sleeve against the outside diameter of the cannula to
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provide a gripping action and thereby form a thickened

rib on the cannula.

It is preferred that the cross-sectional shape
of the inside surface of the sleeve and the outside

surface of the cannula be the same. However, the cross-

sectional shape of the cutside surface of the sleeve may
be different from the cross-sectional shape of the
inside surface of the sleeve, For example, the inside
surface may be circular to match the cannula while the
outside surface may be rectangular to match the shape of
the safety cover. It is also important that for both
methods, the inside diameter 304 of the cannula is not
reduced by the method of attaching the sleeve to the

cannula,
While there has been described and illustrated

specific safety covers for preventing accidental “needle
sticks" with contaminated needles, it will be apparent
to those skilled in the art that variations and
modifications are possible without deviating from the
broad spirit and principle of the present invention

which shall be limited solely by the scope of the claims

appended hereto.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for forming a rib on a cannula
comprising: _
providing a cannula having a predetermined

outside diameter;
providing a sleeve having an inside diameter

smaller than the predetermined outside diameter of the

cannula;
heating the sleeve for a sufficient time and

at a sufficient temperature to causé the inside diameter
to exﬁand to a diameter larger than the predetermined
cutside diameter of the cannula;

sliding the sleeve onto the cannula to a
predetermined position while the inside diameter is

expanded; and

cooling the sleeve to room temperature to
cause the inside diameter of the sleeve to contract to a
diameter smaller than the predetermined outside diameter
of the cannula to attach the sleeve to the cannula
thereby forming a rib on the cannula.

2. The method of claim 1 wherein the sleeve
is made of metal.

3. The method of claim 1 wherein the cross-
sectional shape of the outside surface of the cannula
and of the inside surface of the sleeve are the same.

4. The method of claim 1 wherein the sleeve
has an outside surface cross-sectional shape different
from the cross-sectional shape of the inside surface of
the sleeve.

5. The method of claim 1 wherein the sleeve
is provided with an inside diameter selected so that
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upon cooling to room temperature the inside diameter of

the cannula is not reduced.
6. A method for forming a rib on a cannula

substantially as hereinbefore described with reference

5 to the accompanying drawings.

DATED: 10 August 1999

CARTER SMITH & BEADLE
Patent Attorneys for the Applicant:

JOHNSON & JOHNSON MEDICAL, INC.,

e
eson
. -
> »
ve

sosenaes ou
- .
ses ese ee
. ve
e ea
o

PRS:AM:#20862 RES 10 August 1999




55815 |26

1/8

o

jem




FIG.2

L
3

5325 /96

105

4
D

106
)
/

‘lgtﬂ

[~

114

]

=

~




FIG.3

3/8

107

A

20 w
104 \

22

R

103

110

/
108

=




4/8

00t

¥°'Old



5/8

oc

G 'Old



™8
N

.




AN
N

p—
N\
a
# g\\ \\\ \QV \ i
o

=

.
777

L Old



5530596

=

8/8




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

