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(57) Abréegée/Abstract:

A safety intravenous catheter assembly (10), and method for use with a needle (12) iIs comprised of the following. A catheter hub
(18) has an axial bore (20) extending through the catheter hub (18). A needle cover (22) has a first end (24) of the needle cover
(22) Inserted In the axial bore (20), a second axial bore (26) extending through the needle cover (22), and coaxial with the axial bore
(20). A continuous circumferential notch (28) extends outwardly in the axial bore (20) of the catheter hub (18). A notch clip (30) Is
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(57) Abrege(suite)/Abstract(continued):

Jjoined with the needle cover (22), and Is positional to engage the notch (28) of the catheter hub (18). The notch clip (30) can
engage a side (14) of the needle (12), the notch (28), which locks the catheter hub (18) In engagement with the needle cover (22)
when the needle cover (22) Is Inserted In the axial bore (20), and the needle (12) Is inserted Iin the second axial bore (26) at least
adjacent or past a distal portion (32) of the notch clip (30).
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(57) Abstract

A continuous circumferential notch (28) extends outwardly in the axial bore (20) of the catheter hub

}
A safety intravenous catheter assembly (10), and method for use with a needle (12) is comprised E 20

of the following. A catheter hub (18) has an axial bore (20) extending through the catheter hub (18). !
A needle cover (22) has a first end (24) of the needle cover (22) inserted in the axial bore (20), a :

second axial bore (26) extending through the needle cover (22), and coaxial with the axial bore (20). : 16
J
s
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adjacent or past a distal portion (32) of the notch clip (30).

L ———

=W\

NN

NS

{

(18). A notch clip (30) is joined with the needle cover (22), and is positional to engage the notch (28) i i~ 178
of the catheter hub (18). The notch clip (30) can engage a side (14) of the needle (12), the notch (28), 24 V I|7
which locks the catheter hub (18) in engagement with the needle cover (22) when the needle cover (22) 14 K 4//4l'b¢ 28
is inserted in the axial bore (20), and the needle (12) is inserted in the second axial bore (26) at least A /
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SAFETY INTRAVENOUS CATHETER
ASSEMBLY AND METHOD FOR USE WITH A NEEDLE

TECHNICAL FIELD

This invention relates generally to catheter

5 devices. More particularly, the invention relates
to safety catheter devices having needlestick

protection features and piéférably automatic such

features.
BACKGROUND ART

10 Intravenous (IV) catheters are medical
devices used to obtain continuous vascular access
in patients. Such a device generally consists of
a hollow-bore needle stylet and an over-the-needle
plastic type material catheter used to access the

15 lumen of a blood vessel in a patient. The IV
catheter is advanced 1nto the vessel and is used
for administering intravenous fluids, medications
or blood products. Since the IV catheter is
placed percutaneously, the hollow-bore needle

20 stylet becomes blood contaminated and, when the

blood vessel lumen 1s accessed, the needle-stylet
becomes blood-filled.

Needlestick injuries from IV catheter stylets
are in the high-risk category for potential
25 transmission of bloodborne pathogens to the

injured health care worker, since they are hollow-

_1-
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bore needles which are usually filled with
undiluted blood. The bloodborne pathogens of
greatest concern include human immunodeficiency

virus (HIV), the etiologic agent of the acquired

immunodeficiency syndrome (AIDS), hepatitis B

virus and hepatitis C virus.

It 1s estimated at least 800,000 needlestick
injuries from all types of needle devices occur in
hospital settings each year in the United States.
While nationwide data from 1995 indicate 7.3% of
percutaneous injurlies were from IV catheter
stylets, the injury freguency is not the direct
determinant of risk for infection transmission
("Prevention, Management & Chemoprophylaxis of
Occupational Exposure to HIV" Advances in Exposure
Prevention 1997; pp. 14-25). The type of device
responsible for a percutaneous injury 1is a
critical determinant of the potential for
infection transmission. When the source patient
1s 1nfected, devices which introduce a larger
volume of blood 1noculum into the injured health

care worker are more likely to transmit infection.
(Cardo DM, et al. A case-control study of HIV
seroconversion 1in health care workers after
percutaneous exposure. N Engl J Med 1997; 337:
1485-90). Injuries from hollow-bore blood-filled

needles introduce a greater volume of blood
inoculum into the injured health care worker than
either non-blood-filled needles or solid-core
needles. Twenty-five percent (25%) of

percutaneous injuries from the above 1995

.
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nationwide data were in the high-risk (blood-
filled hollow-bore needle) category, and
approximately 25% of the high-risk injuries were
related to IV catheter insertion. An analysis of
5 all devices causing percutaneous injuries

indicated that IV catheter stylets were the number
one cause of high-risk needlestick injuries
(Injuries from vascular devices: High risk and
preventable. Advances 1n Exposure Prevention

10 1998; 3:37-477). A study of health care workers
with documented occupationally acquired HIV
infections after percutaneous exposure to HIV-
infected blood indicated 91% of seroconversions

were from hollow-bore needle injuries and a high-

15 risk factor for HIV seroconversion was a needle
previously in a patient's veln or artery (a blood-
filled needle) (Cardo DM, et al. N Engl J Med
1997; 337: 1485-90). These data indicate safety
IV catheters are a high priority for safety

20 devices 1n the health care setting.

e

An analyslis of injuries from the 1995

nationwlde data above indicates most would have
been potentially preventable with use of safety
devices (Prevention, Management & Chemoprophylaxis
25 of Occupational Exposure to HIV. Advances 1in
Exposure Prevention 1997; pp. 50-51). The
Occupational Safety and Health Adminlstration
(OSHA) Bloodborne Pathogen Standard requires that
englineering controls, i1ncluding safety devices, be

30 used along with other methods to reduce

occupational exposure to bloodborne pathogens.

3-
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The Centers for Disease Control and
Prevention (CDC) recommends "that safety devices
include safety features that activate
automatically and do not rely on activation by

5 health care workers" (CDC Morbidity and Mortality

Weekly Report (MMWR) January 17, 1997, pp. 21-25).
This preferred type of safety feature is passive,
such that no activation by the user is necessary
("active" safety features require activation by

10 the user, which depends on user compliance, and
are therefore less desirable). An analysis of
nationwlide data support the recommendation for
passive safety features: over 50% of injuries from

safety IV catheter stylets occurred after

15 placement of the IV catheter (i.e., after use of

the stylet, or during or after disposal of the
stylet) and most of these injuries occurred
because the user did not place the stylet into its

locked safety position (Advances 1n Exposure

20 Prevention 1998; 3:37-47).

As of June 1998, only two types of safety IV
catheters are marketed worldwide; however, neither
adequately meets the CDC requirements.
Disadvantages of both catheters include:

25 activation of the safety feature depends on the
health care worker's compliance with a specific IV
catheter insertion/activation technique, and the

g

safety feature can be bypassed 1if the catheter 1is

used incorrectly, resulting in an unprotected

30 contaminated needle tip. Of further significance,

the insertion/activation techniques required for

4.
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these catheters add additional steps and/or

complexity to the IV catheter insertion process

compared to standard non-safety IV catheters.

The need for 1mprovement in IV catheters 1is

5 apparent. The safety catheter of the present
invention advantageously meets the CDC
recommendation "that safety devices include safety
features that activate automatically and do not
rely on activation by health care workers.”" In

10 addition, the insertion/ activation technique
required for the present 1nvention advantageously
does not add steps and/or complexity to the

process of IV catheter insertion.

SUMMARY OF THE INVENTION

15 The shortcomings of the prior art are

overcome and additional advantages are provided

—

through the provision of a safety intravenous

catheter assembly for use with a needle. The
assembly preferably comprises the following. A

20 catheter hub has an axial bore extending through

the catheter hub. A needle cover has a first end
of the needle cover 1insertable 1n the axial bore
and a second axial bore extending through the
needle cover and co-axial with the axial bore. A
25 notch extends.outwardly in the axial bore of the
catheter hub. A notch clip is joined with the
needle cover and 1s positionable to engage the
notch of the catheter hub. The notch clip can

'

engage a side of the needle and the notch and 1lock

.5-
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the catheter hub in engagement with the needle cover when
the needle cover is inserted in the axial bore and the
needle is inserted in the second axial bore at least
adjacent or past a distal portion of the notch clip.
Finally, the notch clip disengages the notch and enables the
catheter hub to pass out of engagement with the needle cover
when the needle is located in the second axial bore prior to
the distal portion of the notch clip.

According to one aspect of the present invention there
is provided a safety intravenous catheter assembly for use
with a needle, comprising: a catheter hub having a first
axial bore extending through the catheter hub; a needle
cover having a first end of the needle cover insertable in
the first axial bore and a second axial bore extending
through the needle cover and co-axial with the first axial
bore: a continuous circumferential notch extending outwardly
in the first axial bore of the catheter hub; a notch clip
joined with the needle cover and positionable to engage the
notch of the catheter hub, the notch clip having a distal
portion and wherein the notch clip engages the notch and
locks the catheter hub in engagement with the needle cover
when the needle cover is inserted in the first axial bore
and a tip of the needle is inserted in the second axial bore
at least adjacent or past the distal portion of the notch
clip, wherein the notch clip disengages the notch and
enables the catheter hub to pass out of engagement with the
needle cover when the tip of the needle is located in the
second axial bore prior to the distal portion of the notch
clip, wherein the notch clip is maintainable adjacent the
needle throughout a range of positions from being in
forceful contact with the needle to being spaced from the
needle when the needle cover is inserted in the first axial
bore and the tip of the needle is inserted in the second
axial bore at least adjacent or past the distal portion of
the notch clip, wherein the notch clip is maintainable
adjacent the catheter hub throughout a range of positions

-6-
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from being in forceful contact with the catheter hub to
being spaced from the catheter hub when the needle cover is
inserted in the first axial bore and the tip of the needle
igs inserted in the second axial bore at least adjacent or
past the distal portion of the notch clip, wherein the notch
clip does not intersect the second axial bore when the notch
clip is in a non-biased position and wherein the notch clip
and the catheter hub may rotate in a frictionless to near
frictionless relationship relative to one another when the
notch clip is in the non-biased position.

According to a further aspect of the present invention
there is provided a method for using a safety intravenous
catheter assembly in combination with a needle, the safety
intravenous catheter assembly including a catheter hub
having a first axial bore extending therethrough, the method
comprising: withdrawing the need from a second axial bore,
the second axial bore being located in a needle cover and
the needle cover including a notch clip positionable in
engagement with an outward extending notch in a catheter
hub; selectively maintaining the notch clip throughout a
range of positions from being in forceful contact with the
needle to being spaced from the needle when the needle cover
ig inserted in the first axial bore and a tip of the needle
is inserted in the second axial bore at least adjacent or
past a distal portion of the notch clip; selectively
maintaining the notch clip throughout a range of positions
from being in forceful contact with the catheter hub to
being spaced form the catheter hub when the needle cover is
inserted in the first axial bore and the tip ¢of the needle
is inserted in the second axial bore at least adjacent or
past the distal portion of the notch clip; selectively
maintaining the notch clip in a non-intersecting
relationship with the second axial bore when the notch clip
is in an non-biased position; rotating the nctch clip and
the catheter hub in a frictionless to near frictionless
relationship relative to one another when the notch clip is

-H4-



CA 02363845 2002-06-25

in the non-biasged position; sliding the needle in engagement
with the notch clip when withdrawing the needle form the
second axial bore; forcing the notch clip into the second
axial bore; and, disengaging the catheter hub from the
needle cover.

According to another aspect of the present invention
there is provided a safety intravenous catheter assembly,
comprising: a needle comprising a tip and an opposite end; a
catheter hub; a needle cover attachable to and releasably
lockable with said catheter hub when said needle extends
through said needle cover; and a stop assembly attached to
said opposite end of said needle and to said needle cover
for maintaining said tip of said needle within said needle
cover, said stop assembly comprising a first irreversible
locking position whereby said catheter hub cannot disengage
from said needle cover, and a second locking position
whereby said catheter hub can disengage from said needle

cover.

According to a still further aspect of the present
invention there is provided a safety intravenous catheter
assembly, comprising: means for releasably locking a needle
cover to a catheter hub; and means for permitting
disengagement of said needle cover from said catheter hub
after a tip of a needle is irreversibly locked within said

needle cover.

According to another aspect of the present invention
there is provided a stop assembly for use with a needle, a
needle cover, and a catheter hub, comprising: means for
permitting disengagement of the needle cover from the
catheter hub after a tip of the needle is irreversibly
locked within the needle cover.

According to a further aspect of the present invention
there is provided a method for using a safety intravenous

-6b-
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catheter assembly comprising a catheter hub, a needle cover,
and a needle, the method comprising: obtaining the catheter

hub releasably locked to the needle cover having the needle

extending through the needle cover and a tip of the needle

*

extending from the catheter hub; withdrawing the tip of the

needle into the needle cover; irreversibly locking the tip

r-v

of the needle within the needle cover; and allowing

Fﬂ

detachment of the catheter hubp from the needle cover atfter

the needle tip 1s 1rreversibly locked within the needle

cover.

According to yet another aspect of the present invention

there 1s provided a method for using a safety i1ntravenous

catheter assembly, the method comprising: permitting

-

disengagement of the needle cover from the catheter hub

after a tip of a needle is irreversibly locked within a

needle cover.

and

further aspect of the present invention

—,

According to a

there 1s provided a safety intravenous catheter assembly for

use with a needle, comprising: a catheter hub having a first

axlal bore extending through the catheter hub; a needle

cover having a first end of the needle cover ingertable in

the first axial bore and a second axial bore extending

through the needle cover and co-axial with the first axial

b

bore; a notch extending outwardly 1n the first axial bore o!

the catheter hub; a notch clip positionable to engage the

 amad

notch of the catheter hub and lock the catheter hub in

engagement with the needle cover when the needle cover is

-

inserted in the first axial bore and a tip of the needle is

inserted 1n the second axial bore at least adjacent or past

i
ey

a distal portion of the notch clip, wherein the notch clip

dlisengages the notch and enables the catheter hub to pass

pr—tv

out of engagement with the needle cover when the tip of the

needle 1s located in the second axial bore prior to the

distal portion of the notch clip, wherein the notch clip is

6¢C
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maintainable adjacent the needle throughout a range of

positicns from being in

forceful contact with the needle to

beling spaced from the needle when the needle cover is

1nserted in the first axial bore and the tip of the needle

1s 1nserted in the second axial bore at least adjacent or

past the distal portion

of the notch clip, wherein the notch

clip 1is maintainable adjacent the catheter hub throughout a

range of positions from

being in forceful contact with the

catheter hub to being spaced from the catheter hub when the

needle cover 1s 1inserted in the first axial bore and the tip

F

of the needle 18 1nserted 1n the gecond axial bore at least

P
—

adjacent or past the distal portion of the notch clip,

wherein the notch clip doeg not intersect the second axial

bore when the notch clip is in non-biased position and

wherein the notch clip and the catheter hub may rotate 1n a

frictionless to near frictionless relationship relative to

one another when the notch clip is in the non-biased

position.

F a

According to a further aspect of the present invention

there 1s provided a method for using a safety intravenous

catheter assembly in combination with a needle, the safety

1ntravenous catheter assembly including a catheter hub

having a first axial bore extending therethrough, the method

comprilising: withdrawing

the needle from a second axial bore,

the second axial bore being located in a needle cover and

the needle cover including a notch clip positionable in

engagement with an outward extending notch in a catheter

hub; selectively maintaining the notch c¢lip throughout a

P

range of positions from

being in forceful contact with the

needle to being spaced from the needle when the needle cover

1s inserted in the first axial bore and a tip of the needle

1s inserted in the second axial bore at least adjacent or

past a distal portion of the notch clip; selectively

#

maintaining the notch clip throughout a range of positions

from being in forceful contact with the catheter hub to

od
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spaced from the catheter hub when the needle cover is

inserted 1n the first axial bore and the tip of the needle

is 1nserted 1n the second axial bore at least adjacent or

past the distal portion otf

’ﬁ‘

the notch clip; selectively

malintalning the notch c¢lip in a non-intersecting

relationship with the second axial bore when the notch clip

1n a non-bilased position; sliding the needle in engagement

with the notch clip when withdrawing the needle from the

second axial bore; forcing the notch clip into the second

axial

covexr,

bore; and disengaging the catheter hub from needle

According to a further aspect of the present invention

there

18 provided a safety intravenous catheter assembly

comprising: a needle; a catheter hub having an axial bore

extending through said catheter hub and a notch extending

outwardly 1n said axlial bore; a needle cover; a notch clip

connected to said needle cover; said notch clip positionable

to engage said notch of said catheter hub and lock said

catheter hub to said needle cover when gaid notch clip is

Fr

inserted 1in said axial bore and a tip of said needle is

#

inserted at least adjacent or past a distal portion of gaid

notch

clip, and positionable to disengage said notch when a

P

tip of said needle 1is located prior to said distal portion

F

of said notch clip to unlock said catheter hub from said

needle cover; said notch Clip beling maintainable adjacent

sald needle throughout a range of positions from being in

| _— |

least

corceful contact with said needle to being generally spaced

yr—

from salid needle when said tip of said needle is inserted at

g

adjacent or past a distal portion of said notch clip,

and maintainable adjacent said catheter hub throughout a

range

of positions from being in forceful contact with =said

catheter hub to being generally spaced from said catheter

hub when said tip of said needle is inserted at least

-

adjacent or past a distal portion of said notch clip; and

wherein said notch clip and said needle are movable in a

6e
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near frictionless relationship relative to one another when
said notch clip 1s 1nserted past a distal portion of said

notch clip.

According to a further aspect of the present invention
there 1s provided a safety intravenous catheter assembly
comprising: a needle; a catheter hub having an axial bore
extending through the catheter hub; a needle cover; means
for selectively maintaining a notch clip adjacent the needle
throughout a range of positions from being in forceful
contact with the needle to being generally spaced form the
needle and the notch clip adjacent the catheter hub
throughout a range of positions form being in forceful
contact with the catheter hub to being generally spaced from
the catheter hub to lock the catheter hub to the needle
cover while being operable to move the needle relative to

the notch clip in a near frictionless relationship.

According to a further aspect of the present invention
there i1s provided a catheter assembly comprising: a needle;
a needle cover having a notch clip and a first passageway

extending therethrough for receiving said needle, said notch

1

clip comprising a resilient material offering resistance to

sald notch clip from obstructing said first passageway, and
at least a portion of an inner surface of said notch clip
positioned away from said needle when said needle is
disposed in said needle cover; a catheter hub having a
second passageway extending therethrough and a notch
therein; said notch clip positionable to engage said notch
of salid catheter hub and lock said catheter hub to said
needle cover when said notch clip is inserted in said
catheter hub and a tip of said needle is inserted at least

adjacent or past a distal portion of said notch clip; said

6f
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notch clip positionable to disengage said notch when a tip
of said needle is located prior to said distal portion of
sald notch clip to unlock said catheter hub from said needle
cover; and sald notch clip and said needle being movable in
at least one of a frictionless and near frictionless
relationship relative to one another when said first end of
salid needle cover 1s inserted in said catheter hub and the

tip of the needle is inserted at least adjacent to or above

sald notch clip.

According to another aspect of the present invention
there is provided a method for using a catheter assembly,
the method comprising: providing a needle, a needle cover
having a notch clip and a first passageway extending
therethrough for receiving said needle, said notch clip
comprising a resilient material offering resistance to said
notch clip from obstructing said first passageway, and at
least a portion of an inner surface of said notch clip
positioned away from said needle when said needle is
disposed in said needle cover, and a catheter hub having a
second passageway extending therethrough and a notch
thereln, and wherein said notch clip engages said notch of
sald catheter hub to lock said catheter hub to said needle
cover when said notch clip is inserted in said catheter hub
and a tip of said needle is inserted at least adjacent or
past a distal portion of said notch clip; and
moving the needle relative to the notch clip in at least one

of a frictionless and near frictionless relationship.

According to a still further aspect of the present

invention there is provided a catheter assembly comprising:

a needle; a needle cover having a first passageway extending

therethrough for receiving said needle; a catheter hub

0g
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having a second passageway extending therethrough; and

resilient means cooperating with said needle for locking
sald needle cover to said catheter hub and for offering
resistance from obstruction of said first passageway, at

least a portion of an inner surface of said resilient means

positioned away from said needle when said needle is
disposed 1n sald needle cover, and wherein said needle and
sald resilient means are moveable in at least one of a
frictionless and near frictionless relationship relative to

one another when needle cover 1s locked to said catheter

hub.

Another feature of the invention relates to a method

for using a safety intravenous catheter assembly in
combination with a needle. Preferably the method comprises:
withdrawing the needle from a second axial bore, the second
axlial bore being located in a needle cover, and the needle
cover including a notch clip positionable in engagement with
an outwardly extending notch in a catheter hub; sliding the
needle in engagement with the notch clip when withdrawing
the needle from the.second axial bore; forcing the notch
clip into the second axial bore; and, disengaging the

catheter hub from the needle cover.

St1ll another feature of the invention concerns
practicing the method where, additionally or alternatively,
the needle cover is inserted into the catheter hub and the
catheter hub is locked in engagement with the needle cover

wherein the locking relationship comprises engaging a side

6h
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of the needle against the notch clip and

maintaining the notch clip in the notch.

According to other features of the i1nvention,
there are provided automatic and/or continuous
means for positioning the notch clip, particular

notch and notch clip configurations, and a stop

assembly to limit withdrawing of the needle from

the needle cover.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter which is regarded as the
invention is particularly pointed out and
distinctly claimed in the claims at the conclusion
of the specification. The foregoing and other
objects, features, and advantages of the invention
will be apparent from the following detailed

description taken in conjunction with the

accompanying drawings, which drawings 1llustrate

several embodiments of the invention.

Fig. 1 is a perspective view of a catheter
hub and needle cover without a stop member for an
embodiment of a safety intravenous catheter
assembly in accordance with the features of the

invention.

Fig. 2 1s a cross-sectional side view of the

catheter hub of Fig. 1 in combination with a side

view of a needle cover fully inserted therein and
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a stop bar joined with the needle cover, in

accordance with the features of the invention.

Fig. 3 1s another view of the assembly of
Fig. 2 taken along the line 3-3.

5 Fig. 4 1s a partial perspective and cross-
sectional side view of the assembly of Fig. 2 but

wlth the needle cover rotated slightly and in

combination with a needle inserted in the needle

cover.

10 Fig. 5 1s a cross-sectional side view of the

assembly of Fig. 2 1n combination with a needle

and a needle case and just prior to insertion of
the needle i1nto the needle cover and the stop bar

into the needle case.

15 Fig. 6 1s a cross-sectional side view of the

assembly of Fig. 2 1in combination with a needle

and a needle case and during insertion of the

needle into the needle cover and the stop bar into

the needle case.

20 Fig. 7 1s a cross—-sectional side view of the

assembly of Fig. 2 in combination with a needle

and a needle case and with the needle fully
inserted into the needle cover and the stop bar

fully 1nserted into the needle case.
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Fig. 8 1s a cross-sectional side view of the

assembly of Fig. 2 1n combination with a needle

and a needle case and with the needle being

withdrawn from the distal end of the needle cover,
5 with the needle tip adjacent to the distal portion

of the notch clip, and with the stop bar locked
into the needle case by detent 47.

Fig. 9 is a cross-sectional side view of the

assembly of Fig. 2 1n combilination with a needle
10 and needle case and with the needle being
withdrawn from the distal portion of the notch
clip, with the stop bar's L-shaped end abutting
the end of the needle case, and with the catheter

hub disengaging from the needle cover as the notch

15 clip flexes i1nward.

Fig. 10 1s a cross-sectional side view of the
assembly of Fig. 2 1n combination with a needle
and a needle case and with the catheter hub being
fully disengaged from the needle cover and with

20 the stop bar 1in a stopped position within the

needle case and thereby maintaining a tip of the

needle within the needle cover.

Fig. 11 1is a cross-sectional side view of
another embodiment of a safety i1ntravenous
25 catheter assembly in accordance with the features
of the invention, here showing a ring-like stop of
thé needle cover engagling a stop notch of the

needle for limiting withdrawal of the needle from
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the needle cover and where the catheter hub 1is

being disengaged from the needle cover.

Fig. 12 is a cross-sectional side view of

another embodiment of a safety intravenous

catheter assembly in accordance with the features

of the invention, but here showing a ball bearing
type of notch clip and in combination with a
needle and a needle case and with the needle fully
inserted i1nto the needle cover and the stop bar

fully i1nserted 1nto the needle case.

Fig. 13 i1is a cross—-sectional side view of yet
another embodiment of a safety intravenous
catheter assembly 1n accordance with the features
of the invention and similar in all respects to
the assembly of Fig. 2, except here eliminating

the notch 54 1n the needle cover.

Fig. 14 is a cross-sectional side view of yet
another embodiment of a safety intravenous

catheter assembly 1in accordance with the features

0of the invention and similar in all respects to

the assembly of Fig. 2, except here 1ncluding an

optional needle cover finger rest.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring now to the drawings, and 1n

particular Figs. 1-4 for example, there 1s shown

p—

an embodiment of a safety intravenous catheter

-10-
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assembly 10 for use with a needle 12. Although

not shown with the needle's open beveled end

configuration facing the stop bar 42, this is the

preferred orientation in practice. In addition,
5 although not shown with the notch clip facing the

opposite side of the needle's open beveled end

gy

(the longest part of the needle bevel), this 1is

the preferred orientation in practice. The

assembly includes a catheter cannula 19 and the

10 attached catheter hub 18 having an axial bore 20

extending through the catheter hub. The assembly
also 1ncludes a needle cover 22 having a first end
24 of the needle cover insertable 1n the axial
bore. A second axilal bore 26 extends through the

15 needle cover 22 and 1s preferably co-axial with
the axial bore 20 when in an assembled state.
Except as specifically noted hereinafter, the
components of the assembly are constructed out of
materials similar to those for pre-existing IV

20 catheters and related parts. For example, sterile
grade rigid plastic can be used to form the
catheter hub 18, needle cover 22, stop bar 42 and
needle case 44. The stop bar 42 could
alternatively be sterile grade stainless steel.

25 The needle 12 may comprise a sterile grade

stalnless steel.

The assembly 10 further includes a notch 28

extending outwardly in the axial bore of the

catheter hub. The notch i1is preferably a

30 continuous circumferential notch. This enables

_11-
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the catheter hub to be rotated around the needle

cover when the two are fully engaged, as desired.

The assembly still further includes a notch

clip 30 joined with the needle cover and

poslitionable to engage the notch 28 of the
catheter hub. Preferably, the inner surface of
the notch clip 1s substantially parallel to the
second axilial bore when in the rest position and
not in forceful contact with the needle 12, so
that the notch clip at most rests against the
needle as 1n side-by~-side non-forceful contact.
More preferably, there 1s an annular space 31
(Fiag. 5) adjacent the notch clip 30 with the space
31 located between the notch clip 30 and the
second axial bore 26. In these preferred ways,
the assembly can provide no frictional drag
between the notch clip 30 and the needle 12 when
the needle 1s inserted i1nto and withdrawn from the

needle cover. The notch clip and the needle cover

could be formed integral. Alternatively, the

notch clip could be an independent piece
configured for a snap fit or bonded or glued

relationship with the needle cover 22. Preferably

g

the radially inward side or 1inner surface of the

notch clip 1s 1n or adjacent the annular space and

at most co-planar with a second surface 27 (Fig.

5) defined by an outer circumference of the second

axial bore when the notch clip is at rest.

The notch clip 1s preferably made of a

resilient type material having a characteristic

-12-
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which enables it to flex radially i1nward with
minimal force. This force is provided by notch 28
and a bottom portion of the catheter hub 18 as the

hub disengages from the needle cover. This

5 disengagement preferably only occurs when the

needle tip 16 1s located prior to the distal
portion 32 of the notch clip (Fig. 9).

A relationship between the notch and the

notch clip contributes to several of the features

10 and advantages of the 1nvention, as shown 1in the
drawings Figs. 5-10 for example, and explained
herein. For example, when the needle ¢over 1S
inserted i1n the axial bore and the needle 1s
inserted 1n the second axial bore at least

15 adjacent or past a distal portion 32 of the notch
clip (Figs. 6-8), the notch clip can engage a side

14 (Fig. 4) of the needle and the notch 28 and
lock the catheter hub 1n engagement with the
needle cover. The needle cover's and notch clip's
20 preferred designs enable selective sliding
engagement with side 14 of the needle and the

inside of catheter hub 18 such that there 1is

minimal, and preferably no, frictional drag so

that catheter hub 18 can easily rotate around the
25 needle axis, and also, so that the catheter hub

and needle cover combined can easily move distally

towards the needle tip 16 during IV catheter

insertion. The distal portion 32 of the notch

clip is preferably smoothly contoured to minimize

30 frictional drag inside notch 28 during rotation.

-13-
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For the notch c¢llip design i1n the figures, as

the safety intravenous catheter assembly 10 1is

—

assembled, the distal portion 32 of the notch clip

naturally slips into notch 28 when the needle

cover 1s loaded into catheter hub 18. This moves

't

the notch clip distal portion 32 completely out o:

the second axial bore which permits preferred
unrestricted movement of needle 12 into the second

axlal bore, thus facilitating easy assembly of the

device.

Embodiments of the invention may include
additional safety features such as a stop assembly

j0oined with the needle cover at a second end 41
(Figs. 2-14). The jolned relationship may be
obtained by forming integral or a conventional
bonding or gluing process, or a snap-fit relation.

The stop assembly serves to limit withdrawal of

the needle from. the needle cover by maintalining a

tip 16 of the needle i1nside the second axial bore
20.

For example, 1n one embodiment, the stop

assembly may comprise a stop bar 42 jolned with

the needle cover at the second end. In this
embodiment the stop assembly further includes a
needle case 44 joined with the needle at a first

end 46 of the needle, such as by a conventional

forming, bonding or gluing process. As should be

apparent, the first end of the needle 1s in fluid

flow communication wlith the needle case via a

chamber 43a. The stop bar communicates with the

-14-
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needle case via an opening 45 in a second chamber
43b. The stop bar 42, needle case 44 and detent

477 are designed so that sliding movement of the

stop bar has minimal frictional drag (Figs. 5-10,

12-14). The stop bar and detent 47 may be of any
deslign to stop the bar at the desired length of

extension. The stop bar may also be designed to
extend telescopically and then lock, which would

decrease the needle case length.

The operation of the invention 1s shown in

Figs. 5-10. For assembly of the invention (Figs.
5-7), the stop bar 42 of the assembly 10 is

inserted into the needle case 44 and the needle 12
is aligned with the second axial bore 26. Any of
several approaches could be used for assembly such
as where the needle case 1s 1ntact and fully
enclosed or by having a side opening which 1is
later covered and sealed closed. If the needle
case 1s fully enclosed 1n final form and, for
example, opening 45 1s slot shaped, the stop bar
can be rotated ninety degrees and inserted 1into
the needle case and rotated back ninety degrees.
The stop bar then passes by a resilient detent 47,
by having detent 4/ retracted radially outward to
permit the stop bar to be inserted. For example,
this radial retraction can be accomplished via a
hook externally or other device via a small

F

opening in the outside wall of chamber 43b or

other conventional means.

-15-~
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The process of catheter insertion (Figs. 7-

10) typically involves placing needle tip 16 into
a vessel lﬁmen, maintaining needle 12 stationary,
advancing catheter cannula 19 into the vessel
lumen until catheter hub 18 abuts the skin, and
then completely withdrawing needle 12 from
catheter hub 18. After placing needle tip 16 1into
the vessel lumen (Fig. 7) the user holds needle
case 44 stationary (which maintains needle 12

stationary) and advances catheter cannula 19 into

the vessel lumen until catheter hub 18 abuts the
skin, and then needle case 44 is withdrawn to
wlithdraw needle 12 from the catheter cannula 19

and partially withdraw needle 12 from catheter hub
18 (Figs. 7-8). As stop bar 42 1s withdrawn from

the needle case (Figs. 7-8), the detent 47

continues to be forced to the right until
eventually, the L-shaped portion of the stop bar
passes beyond the distal aspect of detent 47 and
the detent can spring underneath the L-shaped

portion (Fig. 8). This action serves to stop the
re-insertion of the stop bar into the second

chamber 43b. At this position the needle tip 160
1s adjacent to the distal end 32 of the notch clip

(Fig. 8). As the needle case and needle are

further withdrawn, the stop bar is withdrawn a

small amount more from the needle case, and now

the needle tip 1s located prior to distal end 32

=

of the notch clip, which allows the catheter hub

to be disengaged from the needle cover (Fig. 9).

This preferred small additional movement of the

-16-
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stop bar ensures that the catheter hub does not
disengage from the needle cover until the stop
bar's L-shaped end is locked above detent 47 and
the needle tip 16 is thereby locked inside the

needle cover. Any alternative mechanism to detent

4’7 can be used as long as it functions to lock

into the final position, as described above, the

L-shaped or other shaped end of the stop bar and
such that there 1is preferably a minimum of
frictional drag during catheter insertion. Then,
the catheter hub 18 can be fully disengaged from
the needle cover 22 (Fig. 10).

In another embodiment (Fig. 11), the stop
member may comprise a ring-like stop 48 joined
with the needle cover 22 at the second end 41 and

the needle 12 having a stop notch 50 located in

the side of the needle. This embodiment is

similar in all respects to the embodiment
discussed previously, except as noted hereafter.
In Operation, as the needle 1s withdrawn from the
needle cover, the ring-like stop engages the stop
notch thereby maintaining needle tip 16 inside the
second axial bore 26. Then the catheter hub 18
can be removed in a similar fashion as described

A

previously. In this embodiment, the ring-like

stop 48 1s preferably constructed of a resilient

material that i1s sized to automatically and

contilnuously engage the circumference of the

needle 12. When being assembled, the ring-like

stop can be temporarily relaxed to enable

insertion of the needle into the needle cover 22

_17-
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and passing the stop notch 50 past the ring-like
stop 48.

Other aspects of the invention may concern
the notch clip comprising a member from the group
consisting of a "p"-shaped finger 34 (e.g., Figs.

2-11 and 13-14) or a ball bearing 38 (e.g., Figqg.
12). The notch clip of each of these particular

configurations operates similarly to that

previously described herein.

Still other aspects of the invention concern
a method for using the assembly 10 (Figs. 5-10).

For example, the assembly may be used as follows,
where the steps can be arranged in various orders
but are listed here in a preferred order. A first
step includes inserting the needle cover 22 into
the catheter hub 18 and locking the catheter hub
1n engagement with the needle cover. The step of
locking comprises establishing and/or maintaining
the notch clip 1n engagement with the notch (e.qg.,
preferably by the notch clip having a resilient
characteristic whereby 1ts rest position creates
an annular space 31 between i1tself and the second
axlial bore 26). The stop bar is simultaneously
advanced into the needle case 44 (as described
previously) until the needle cover 22 engages

grim.

fully with the top of the needle case 44.

A next step 1s to insert the needle tip 16

and a portion of cannula 19 of the catheter 1nto a

recipient (e.g., the recipient's vein, etc.) which

_18-
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is indicated by a characteristic tactile sensation
to the user inserting the cannula and blood
appearing in chamber 43a. Next the cannula 19,
typically, is completely advanced 1nto the blood

5 vessel while the needle case remains stationary.
At this time the catheter hub 18 abuts the skin at
the catheter insertion site. Then, since the
needle cover 22 1s still engaged in the catheter
hub 18, the needle 1s withdrawn from the axial

10 bore 20 and second axial bore 26. The needle
withdraws relative to cannula portion 19 as the

needle tip 16 slides towards the notch clip 30.

As the needle 1s wilithdrawn, 1t may
selectively slide 1in engagement with the notch
15 clip, thereby maintaining the distal portion of

the notch clip in the notch and automatically

preventing the hub from disengaging from the

needle cover prematurely. Stated analogously,

preferably the non-forceful contact relationship
20 or annular space 31 1s malntained between the

notch clip 30 and the needle 12, so as to provide

minimal, and preferably no, friction between the
needle and the notch clip. However, any attempt
to withdraw the needle cover 22 from the catheter
25 hub 18 when the needle is inserted in the bore 260
past or proximate the notch clip end 32, will
selectively force the notch clip end 32 1into
contact with the side of the needle and thereby
prevent the notch clip from disengaging the notch
30 and thus lock the catheter hub and needle cover

together. Stated yet analogously, as long as the

_19-
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catheter hub 1s fully engaged with the needle

cover (e.g., Figs. 4, 6-8) the non-forceful

contact relationship or annular space 31 1s
maintained between the notch c¢lip and the needle

5 12. However, the space 31 or non-forceful contact
relatlionship 1s only selectively malintained
therebetween 1f a user tries to disengage the
catheter hub from the needle cover prematurely,
e.g., when the needle 1s still in the second axial

10 bore and protruding past or proximate the distal

portion 32 of the notch clip.

As understood herein, withdrawn, withdrawal
or withdrawing means any movement of one member
away from another member i1in the range from partial

15 withdrawal (at least some portion of the
respective members are still 1n communication with
each other) to complete withdrawal (no portion of

the respective members are in communication with

each other). 1In this regard, when advancing
20 catheter cannula 19 into a vessel and withdrawing

the needle from catheter hub 18 which i1s still
fully engaged with the needle cover 22 (Figs. 7,

8), preferably the needle cover has a needle cover
finger rest 56 (Fig. 14). Then, as the catheter

25 cannula 1s advanced 1nto a vessel and the needile

1s withdrawn from the second axial bore (Fig. 8,

but without the finger rest 56 shown), the user

can, 1f desired, hold or engage the exposed needle
cover portion adjacent the stop bar 42, 1i.e., at
30 the optional finger rest 56. In this way, one can

advance the catheter cannula and withdraw the

220-
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needle without pushing directly with the catheter
hub by instead pushing the catheter hub via the
needle cover 22 and most preferably the finger
rest 56, thereby enabling cannula advancement and
withdrawal of the needle with minimal, and
preferably no, friction between the needle and the

notch clip. The finger rest 56 may comprise an

annular ring or one Or more protrusions extending
from the needle cover. Also, 1t 1s preferred that

the finger rest 56 extend no further than the

grim

outer circumference of the adjacent portion of the

catheter hub 18, though a longer extension may be
desired by some users. Alternatively, instead of
using finger rest 56, the user can advance the
cannula and withdraw the needle by pushing

directly with catheter hub 18.

Turning to the next step, just before the
needle tip 16 is located prior to distal portion
32 of the notch clip, preferably the stop bar 472
is prevented from moving back into the needle case
by detent 47 (Fig. 8). Then, once the needle 1is

withdrawn enough so that the notch clip releases

the catheter hub (i1.e., needle tip 16 is located
prior to the distal portion 32 of the notch clip)
the notch clip can be forced into the second axial
bore as the catheter hub begins disengagement from
the needle cover (Fig. 9). At this time the end
of the stop bar 42 abuts the inside distal end of
the needle case 44, and then the user separates
the needle case 44, needle 12 and needle cover 22

combined, from the catheter hub 18 (FIG. 10).

21-
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The step of forcing the notch clip 30 into

the second axial bore 26 preferably begins as the

=

step of disengaging the catheter hub begins. The

notch clip flexibility, material characteristics
and shape are such that the catheter hub can be
freely disengaged from the needle cover with
minimal resistance from the notch clip. Further
in thils regard, depending on the size of the
second axial bore and the distal portion 32 of the
notch clip, a notch 54 may be made in the needle
cover 22 opposite the notch clip distal portion
(e.g., Figs. 2-12, 14). 1In this way, the notch
clip distal portion can be assured positioning
completely out of engagement with the notch during
withdrawal of the needle cover from the catheter
hub. However, when the needle diameter 1is
sufficiently large, a notch 54 i1s not needed if
the second axial bore will be large enough to
ensure the notch clip distal portion completely
disengages the notch during withdrawal of the

needle cover from the catheter hub Fig. 13).

Various additional uses can be made with the
assembly 10. For example, referring to Fig. 5, to
assist in the insertion of the cannula into a
blood vessel or body cavity, a flexible guide wire
(not shown) can be inserted via an opening 52 in

the chamber 43a and advanced into the first end 46

of the needle and made to exit the tip 1o (1.e.,

Seldinger wire technique for vascular access). In

this regard a minor modification (not shown) of

chamber 43's internal shape would facilitate easy
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access of a flexible guide wire into needle end
46. Alternatively, a syringe (not shown) can be

attached to the chamber 43a via the opening 52,

for communicating a fluid to or from the chamber
43a. Although not shown, opening 52 may be
located in the center of the proximal end of the
needle case, which 1s accomplished by making

conventional modifications of the needle case.

Although preferred embodiments have been
depicted and described in detail herein, it will
be apparent to those skilled in the relevant art
that various modifications, additions,
substitutions and the like can be made without
departing from the spirit of the invention and
these are therefore considered to be within the
scope of the invention as defined i1in the following

claims.
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CLAIMS

What 1s claimed is:

1. A safety i1ntravenous catheter assembly for

use with a needle, comprising:

a catheter hub having a first axial bore

extending through the catheter hub;

a needle cover having a first end of the
needle cover insertable in the first axial bore
and a second axial bore extending through the
needle cover and co-axi‘al with the first axial

bore:;

a continuous circumferential notch extending
outwardly in the first axial bore of the catheter
hub;

a notch clip joined with the needle cover and
positionable to engage the notch of the catheter
hub, the notch c¢lip having a distal portion and
wherein the notch c¢lip engages the notch and locks
the catheter hub in engagement with the needle
cover when the needle cover 1s inserted in the
first axial bore and a tip of the needle is
inserted in the second axial bore at least
adjacent or past the distal portion of the notch
clip, wherein the notch clip disengages the notch
and enables the catheter hub to pass out of
engagement with the needle cover when the tip of
the needle is located in the second axial bore
prior to the distal portion of the notch clip,
wherein the notch clip is maintainable adjacent

~24-
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the needle throughout a range of positions from
being in forceful contact with the needle to being
spaced from the needle when the needle cover is
inserted in the first axial bore and the tip of
the needle 1s inserted 1in the second axial bore at
least adjacent or past the distal portion of the
notch c¢lip, wherein the notch c¢lip is maintainable
adjacent the catheter hub throughoat a range of
positions from being in forceful contact with the
catheter hub to being spaced from the catheter hub
when the needle cover 1s inserted in the first
axial bore and the tip of the needle -is inserted
in the second axial bore at least adjacent or past
the distal portion of the notch clip, wherein the
notch clip does not intersect the second axial
bore when the notch c¢lip is in a non-biased
position and wherein the notch c¢lip and the
catheter hub may rotate in a frictionless to near
frictionless relationship relative to one another

when the notch clip is in the non-biased position.

2. The assembly of c¢laim 1, wherein an annular
space 1s located adjacent the notch clip and the notch
clip has- an inner surface and a resilient
characteristic which maintains the inner surface of the
notch clip within the annular space and at most co-
planar with but not continuously contacting a second
surface defined by an outer circumference of the second
axial bore when the needle cover is inserted in the
first axial bore and the tip of the needle is inserted
in the second axial bore at least adjacent or past the

distal portion of the notch clip.
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1 3. The assembly of claim 1, wherein the notch
2 clip comprises a member from the group consisting of a

3 "p"-shaped finger and a ball bearing.

4 . The assembly ©of claim 1, wherein the needle
2 cover includes a second end and a stop assembly joined
3 therewith at the second end.

5. The assembly of claim 4, wherein the stop
assembly comprises a stop bar joined with the needle
cover and a needle joined with a needle case and
wherein the stop bar extends away from the second end
of the needle cover, and the, needle and the stop bar
communicate with the needle case to limit withdrawal of
the needle from the needle cover and thereby maintain

the tip of the needle inside the second axial bore when

O 0 J O N b W N

the tip of the needle is located in the second axial

-
O

bore prior to the distal portion of the notch clip.

6. The assembly of claim 4, further comprising a
needle wherein the stop assembly comprises a ring-like
stop joilned with the needle cover at the second end of
the needle cover and the needle has a stop notch
located in the side of the needle which engages the
ring-like stop to limit withdrawal of the needle from
the needle cover and wherein the tip of the needle is

maintained inside the second axial bore when the tip of

O 00 I3 6O N W W D K

the needle 1s located in the second axial bore prior to

-
-

the distal portion of the notch clip.

7. The assembly of claim 1, wherein the needle
cover includes a finger rest configured to aid a user

in advancing the catheter and withdrawing the needle

B W N

from the catheter assembly.
-26- a
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1 8 . A method for using a safety intravenous

2 catheter assembly in combination with a needle, the

3 safety intravenous catheter assembly including a

4 catheter hub having a first axial bore extending

5 therethrough, the method comprising:

6 withdrawing the needle from a second axial

7 bore, the second axial bore being located in a

8 needle cover and the needle cover including a

S notch clip positionable in engagement with an
10 outward extending notch in a catheter hub;
11 selectively maintaining the notch clip
12 throughout a range of positions from being in
13 forceful contact with the needle to being spaced
14 from the needle when the needle cover is inserted
15 in the first axial bore and a tip of the needle is
16 inserted in the second axial bore at least
17 adjacent or past a distal portion of the notch
18 clip; |
19 selectively maintaining the notch clip
20 throughout a range of positions from being in
21 forceful contact with the catheter hub to being
22 spaced from the catheter hub when the needle cover
23 1s inserted in the first axial bore and the tip of
24 the needle is inserted in the second axial bore at
25 least adjacent or past the distal portion of the
26 notch clip;
27 selectively maintaining the notch clip in a
28 non-intersecting relationship with the second
29 axial bore when the notch clip is in a non-biased
30 position;
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31 rotating the notch clip and the catheter hub
32 in a frictionless to near frictionless
33 relationship relative to one another when the
34 notch clip 1s 1n the non-biased position;
35 sliding the needle in engagement with the
36 notch clip when withdrawing the needle from the
37 second axial bore;
38 forcing the notch clip into the second axial
39 bore; and,
40 disengaging the catheter hub from the needle
41 cover.
1 9. The method of claim 8, further comprising the
2 steps of inserting the needle cover into the catheter
3 hub, then inserting the needle into the second axial
4 bore of the needle cover and the first axial bore of
5 the catheter hub thereby locking the catheter hub in
6 engagement with the needle cover.
1 10. The method of claim 9, wherein the step of
2 locking comprises engaging a side of the needle against
3 the notch clip and maintaining the notch clip in the
4 notch.
1 11. The method of claim 8, further comprising the
2 step of stopping the withdrawing of the needle from the
3 needle cover wherein a tip of the needle is maintained
4 inside the second axial bore.
1 12. The method of claim 11, wherein the needle

2 cover includes a stop assembly joined therewith.
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13. The method of claim 8, wherein the notch clip
has a resilient characteristic which maintains an inner

surface of the notch clip in a substantially parallel

B W N

position relative to the second axial bore.

14. The method of claim 8, wherein the notch is a

=

2 continuous circumferential notch.

1 15. The method of claim 8, wherein the notch clip
comprises a member from the group consisting of a "p"-

shaped finger and a ball bearing.

16. The method of claim 8, wherein the needle
cover includes a finger rest and withdrawing comprises

pressing on the finger rest to withdraw the needle

D W N

from the second axial bore.

17. The assembly of claim 5, wherein the stop bar
includes a first irreversible locking position whereby
the tip of the needle is located adjacent the distal
portion of the notch clip and the catheter hub cannot
disengage from the needle cover, and the stop bar
includes a second locking position whereby the tip of
the needle is located prior to the distal portion of
the notch clip and the catheter hub can fully disengage

O 0 3 & U1 & W N =

from the needle cover.

18. The assembly of claim 7, wherein the finger
rest has an outer circumference portion at least as

great as an outer circumference portion of the catheter
hub.

oS VS B G B

19. The method of claim 11, wherein disengaging

-

2 -comprises fully disengaging the catheter hub from the

3 needle cover only after the tip of the needle is
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irreversibly locked inside the second axial bore and the top
of the needle is located prior to the distal portion of the
notch clip.

20. A safety intravenous catheter assembly, comprising:
a needle comprising a tip and an opposite end;

a catheter hub;
a needle cover attachable to and releasably lockable

with said catheter hub when said needle extends through said

needle cover; and

a stop assembly attached to said opposite end of said
needle and to said needle cover for maintaining said tip of
said needle within said needle cover, said stop assembly
comprising a first irreversible locking position whereby
said catheter hub cannot disengage from said needle cover,
and a second locking position whereby said catheter hub can

disengage from said needle cover.

21. The assembly of claim 20 wherein said stop assembly
comprises a stop bar.

22. The assembly of claim 21 wherein the stop assembly
comprises a needle case and an end of said stop bar is
positioned in said needle case.

23. The assembly of claim 20 wherein said stop assembly
comprises a spring-biased detent.

24. The assembly of claim 20 wherein said stop assembly
comprises a ring-like stop and said needle has a stop notch
located in a side of said needle, and said stop notch
defining said first and second irreversible locking

positions.

25. The assembly of claim 24 wherein said ring-like stop
comprises a resilient material.

_30-
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26. The assembly of claim 20 wherein said needle cover

1ncludes a finger rest.

27. The assembly of claim 20 wherein said catheter hub is

rotatable relative to said needle cover.

28. The assembly of claim 20 wherein said needle cover is

recelvaple within said catheter hub.

29. A safety intravenous catheter assembly, comprising:

means for releasably locking a needle cover to a

catheter hub: and

means for permitting disengagement of said needle cover

from said catheter hub after a tip of a needle is

1rreversibly locked within said needle cover.

30. A method for using a safety intravenous catheter
assembly comprising a catheter hub, a needle cover, and a

needle, the method comprising:

obtaining the catheter hub releasably locked to the

needle cover having the needle extending through the needle

cover and a tip of the needle extending from the catheter
hub;

'

withdrawing the tip of the needle into the needle

covelr;

1rreversibly locking:the tip of the needle within the

needle cover; and

allowing detachment of the catheter hub from the needle

cover after the needle tip is irreversibly locked within the

needle cover.

31. The method of claim 30 further comprising rotating the

catheter hub relative to the needle cover when the catheter

hub is releasably locked to the needle cover.

32. The method of claim 30 further comprising a catheter
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cannula attached to the catheter hub and wherein the tip of
the needle extends through the catheter cannula when the

catheter hub i1is releasably locked to the needle cover.

33. The method of claim 30 wherein the needle cover

includes a finger rest.

34. The method of claim 33 wherein the finger rest has an
outer circumference portion at least as great as an outer

circumference portion of the catheter hub.

35. A method for using a safety intravenous catheter

assembly, the method comprising:
permlitting disengagement of the needle cover from the

catheter hub after a tip of a needle is irreversibly locked

within a needle cover.

36. A safety intravenous catheter assembly for use with a
needle, comprising:
a catheter hub having a first axial bore extending

through the catheter hub;

a needle cover having a first end of the needle cover
insertable in the first axial bore and a second axial bore
extending through the needle cover and co-axial with the
first axial bore;

a notch extending outwardly in the first axial bore of

the catheter hub;
a notch clip positionable to engage the notch of the

catheter hub and lock the catheter hub in engagement with
the needle cover when the needle cover 1is 1inserted in the
first axial bore and a tip of the needle is inserted in the
second axial bore at least adjacent or past a distal portion
of the notch clip, wherein the notch clip disengages the

notch and enables the catheter hub to pass out of engagement
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with the needle cover when the tip of the needle is located

in the second axial bore prior to the distal portion of the

notch c¢lip, wherein the notch c¢lip 1s maintainable adjacent

the needle throughout a range of positions from being in

forceful contact with the needle to being spaced from the

needle when the needle cover 1s 1nserted i1n the first axial

bore and the tip of the needle 1s inserted 1n the second

Vi

axlial bore at leasgt adjacent or past the distal portion o:

the notch clip, wherein the notch c¢lip is maintainable

adjacent the catheter hub throughout a range of positions

from being in forceful contact with the catheter hub to

being spaced from the catheter hub when the needle cover is
inserted 1n the first axial bore and the tip of the needle
is inserted in the second axial bore at least adijacent or

past the distal portion of the notch clip, wherein the notch

clip does not intersect the second axial bore when the notch
clip 1s 1in non-biased position and wherein the notch clip

and the catheter hub may rotate in a frictionless to near

frictionless relationship relative to one another when the

notch c¢lip is 1in the non-biased position.

37. A method for using a safety intravenous catheter

assembly 1n combination with a needle, the safety
intravenous catheter assembly including a catheter hub
having a first axial bore extending therethrough, the method
comprising:

withdrawing the needle from a second axial bore, the
second axial bore being located in a needle cover and the

needle cover 1ncluding a notch clip positionable in

engagement with an ocutward extending notch in a catheter
hub; .

selectively maintaining the notch clip throughout a

range of positions from being in forceful contact with the
needle to being spaced from the needle when the needle cover
1s inserted in the first axial bore and a tip of the needle

1s 1nserted in the second axial bore at least adjacent or
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past a distal portion of the notch clip;

selectively maintaining the notch clip throughout a

range of positions from being in forceful contact with the

catheter hub to being spaced from the catheter hub when the
needle cover 1s inserted in the first axial bore and the tip
of the needle 1s 1nserted in the second axlial bore at least
adjacent or past the distal portion of the notch clip;
selectively maintaining the notch clip 1n a non-

intersecting relationship with the second axial bore when

the notch clip in a non-biased position;

sliding the needle in engagement with the notch clip

when withdrawing the needle from the second axial bore;

forcing the notch clip into the second axial bore; and

disengaging the catheter hub from needle cover.

38. A safety intravenous catheter assembly comprising:

a needle;

a catheter hub having an axial bore extending through
sald catheter hub and a notch extending outwardly in said
axial bore; '

a needle cover;

a notch clip connected to said needle cover;

sald notch clip positionable to engage said notch of
sald catheter hub and lock said catheter hub to said needle
cover when said notch clip is inserted in said axial bore
and a tip of said needle 1s inserted at least adjacent or

past a distal portion of said notch clip, and positionable

to disengage said notch when a tip of said needle is located

prior to saild distal portion of said notch c¢lip to unlock

salid catheter hub from said needle cover:

sailid notch clip being maintainable adjacent said needle

throughout a range of positions from being in forceful

contact with said needle to being generally spaced from said

g

needle when said tip of said needle is inserted at least

adjacent or past a distal portion of said notch clip, and

maintainable adjacent said catheter hub throughout a range
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of positions from being 1n forceful contact with said

catheter hub to being generally spaced from said catheter

hub when said tip of saild needle 1s inserted at least
adjacent or past a distal portion of said notch clip; and
wherein said notch clip and said needle are movable in a

near frictionless relationship relative to one another when

sald notch c¢lip 1s 1inserted past a distal portion of said

notcn clip.

39. The assembly of claim 38 wherein said notch clip

comprises a resilient P-shaped member.

40. The assembly of claim 38 wherein said needle cover is

recelvable within said catheter hub.

41. The assembly of claim 38 wherein said catheter hub is

rotatable relative to said needle cover.

42. The assembly of claim 38 wherein the notch is a

continuocus circumferential notch.

43. The assembly of claim 38 wherein said needle cover

comprises a finger rest.

44 . The assembly of claim 38 further comprising an annular

space disposed between said notch clip and said needle.

F

45. The assembly of claim 38 wherein said notch clip

comprises a ball bearing.

46. The assembly of claim 38 further comprising a stop

assembly jolined to the needle cover.

47. The assembly of claim 46 wherein the stop assembly

comprises a stop bar.
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48. The assembly of claim 46 wherein the stop assembly

comprises a ring-like stop and the needle has a stop notch

located in the side of the needle which engages the

ring-like stop.

49. A method for using a safety lntravenous catheter
assembly, the method comprising:
inserting a needle through a needle cover and past a

notch clip disposed 1n a catheter hub having an axial bore

extending through the catheter hub and a notch extending
outwardly 1n the axial bore to lock the catheter hub to the

needle cover;
selectively maintailning the notch clip adjacent the

needle throughout a range of positions from being in

forceful contact with the needle to being generally spaced

from the needle;
selectively maintalining the notch clip adjacent the

catheter hub throughout a range of positions from being in

forceful contact with the catheter hub to being generally
spaced from the catheter hub; and

moving the needle relative to the notch c¢lip in a near

frictionless relationship.

50. The method of claim 49 further comprising locking the

needle 1n the needle cover upon the withdrawal of the needle

past the notch clip.

51. A safety intravenous catheter assembly comprising:

a needle;

a catheter hub having an axial bore extending through
the catheter hub;

a needle cover:

means for selectively maintaining a notch clip adjacent

P

the needle throughout a range of positions from being in

forceful contact with the needle to being generally spaced

from the needle and the notch clip adjacent the catheter hub
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throughout a range of positions from being in forceful
contact with the catheter hub to being generally spaced from
the catheter hub to lock the catheter hub to the needle
cover while being operable to move the needle relative to

the notch clip in a near frictionless relationship.

52. The method of claim 51 further comprising locking the
needle in the needle cover upon the withdrawal of the needle

past the notch clip.

53. A catheter assembly comprising:

a needle;

a needle cover having a notch clip and a first
passageway extending therethrough for receiving said needle,
said notch clip comprising a resilient material offering
reslstance to said notch clip from obstructing said first
passageway, and at least a portion of an inner surface of
sald notch clip positioned away from said needle when said
needle 1s disposed in said needle cover;

a catheter hub having a second passageway extending
therethrough and a notch therein;

salid notch clip positionable to engage said notch of
salid catheter hub and lock said catheter hub to said needle
cover when said notch clip is inserted in said catheter hub
and a tip of said needle is inserted at least adjacent or
past a distal portion of said notch clip;
sald notch clip positionable to disengage said notch when a
tip of said needle is located prior to said distal portion

of said notch clip to unlock said catheter hub from said

needlie cover; and

sald notch clip and said needle being movable in at

least one of a frictionless and near frictionless

relationship relative to one another when said first end of
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sald needle cover 1s 1nserted 1n sald catheter hub and the
tip of the needle is inserted at least adjacent to or above

sald notch clip.

54. The assembly of claim 53 wherein said notch clip being
maintailnable adjacent sald needle throughout a range of
positions from being in contact with said needle to being
generally spaced from salid needle when said tip of said
needle 1is 1nserted at least adjacent or past a distal

portion of said notch clip.

55. The assembly of claim 53 wherein said catheter hub is

rotatable relative to said needle cover.

56. The assembly of claim 53 wherein said catheter hub and
sald notch clip are movable in at least one of a
frictionless and near frictionless relationship relative to

one another.

>7. The assembly of claim 53 wherein a portion of said

needle cover 1s receivable within said catheter hub.

58. The assembly of claim 53 wherein said notch is a

continuous circumferential notch.

09. A method for using a catheter assembly, the method
comprising:

providing a needle, a needle cover having a notch clip
and a first passageway extending therethrough for receiving
sald needle, said notch clip comprising a resilient material
offering resistance to said notch clip from obstructing said

first passageway, and at least a portion of an inner surface

of said notch clip positioned away from said needle when
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sald needle 1s disposed in salid needle cover, and a catheter
hub having a second passageway extending therethrough and a
notch therein, and wherein said notch clip engages said
notch of said catheter hub to lock said catheter hub to said
needle cover when said notch clip is inserted in said
catheter hub and a tip of said needle is inserted at least
adjacent or past a distal portion of said notch clip; and

moving the needle relative to the notch clip in at
least one of a frictionless and near frictionless

relationship.

60. The method of claim 59 further comprising locking the

needle in the needle cover upon withdrawing the needle past

the notch clip.

©61. The method of claim 59 further comprising rotating the

catheter hub relative to the notch clip.

62. The method of claim 59 further comprising rotating the
catheter hub relative to the notch clip in at least one of a

frictionless and near frictionless relationship.

63. A catheter assembly comprising:

a needle;

a needle cover having a first passageway extending

therethrough for receiving said needle;

a catheter hub having a second passageway extending
therethrough; and

resilient means cooperating with said needle for
locking said needle cover to said catheter hub and for
offering resistance from obstruction of said first
Passageway, at least a portion of an inner surface of said

resilient means positioned away from said needle when said
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needle 1s disposed in said needle cover, and wherein said

needle and said resilient means are moveable 1in at least one

of a frictionless and near frictionless relationship

relative to one another when needle cover is locked to said

catheter hub.
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