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patient'sy 097,170, filed June 12, 1998, which is a continuation-in-part
of application Serial No. 08/915,148 filed on August 20, 1997.

This invention relates generally to intravenous (IV)
catheters, and, in particular, to a safety IV catheter in which
the needle tip is automatically covered after needle withdrawal
to prevent the health~care worker from making accidental contact
with the needle tip.

BACKGROUND OF THE INVENTION

I.V. catheters are primarily used to administer fluids,
sometimes containing medications, directly into a patient's
vascular. system. The catheter is inserted into a patient's vein
by a health care worker by using a handheld placement device
that includes a sharp tip needle. The needle is positioned in
the interior hollow portion of the catheter with its tip
extended slightly beyond the edge of the catheter. The end of
the apparatus opposite the needle tip is made up of the needle
connected to a needle hub which is capable of being held by the
health care worker during the insertion procedure.

The insertion procedure contains four basic steps: (1) the
health care worker inserts the needle and catheter together into
the patient's wvein; (2) after insertion into the véin with the
needle point, the catheter is forwarded into the vein of the
patient by the health care worker pushing the catheter with his

or her finger; (3) the health care worker withdraws the needle
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catheter hub, to the source of the fluid to be administered into
the patient's vein.

The problem is that immediately after the withdrawal of the
needle from the patient's vein, the health care worker who 1is,
at this time, involved in at least two urgent procedures must
place the exposed needle tip at a nearby location and address
the tasks required to accomplish the needle withdrawal. It is
at this juncture that the exposed needle tip creates a danger of
an accidental needle stick occurring, which under the
circumstances, leaves the health care worker vulnerable to the
transmission of various, dangerous blood-borne pathogens,
including AIDS and hepatitis.

This danger to the health care worker from accidental
needle sticks has caused an impetus for the development of a
safer IV catheter in which the occurrence of such accidental
needle sticks is prevented. Safety catheters that have been
develgped to achieve this result are disclosed, for example, 'in
Lemieux Reissue Patent No. Re. 34,416, Crawford U.S. Patent No.
5,558,651, Mclees U.S. Patent No. 5,135,504, Gaba U.S. Patent

"No. 5,697,907, and Dombrowski U.S. Patent No. 4,978,344. ZKulli

U.S. Patent No. 4,929,241 and Chamuel U.S. Patent No. 5,053,017



by grasping the hub end (opposite the point end) while at the sane tine
appl yi ngviah 6664752 -t o the patient's skin at the insertion RCT/EPWOSEBthi s or
her free hand; and (4) the health care worker then tapes the now inserted
catheter to the patient's skin and connects the exposed end of the
catheter, the catheter hub, to the source of the fluid to be adm nistered
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acceptance by health-care workers. For example, in the safety

catheter disclosed in the Lemieux patent, the force required to
engage the needle slot within the guard flange is relatively
great and would interfere with the removal of the needle.
Reducing this force to a more acceptable level would create the
possibility of the needle guard remaining in the catheter hub
after the needle is removed from the catheter. As a result, the
safety catheter disclosed in the Lemieux patent would not
consistently function in a reliable manner.

Similarly, the user of the safety catheter disclosed
in the Dombrowski patent would have to exert a considerable
force to remove the protective cap from the catheter hub, when
the cap engages a needle. . The safety catheter disclosed in the
Dombrowski patent would also be relatively expensive to
fabricate because of its inclusion of a flexible flange"and a
tether.

The McLees protective device requireé an irksome, extra
pulling'action or tug on the needle guard through a retention
ring to remove the protected needle from the catheter hub. Tﬁe
McLees device also requires the assembly of two separate
components and is thus relatively costly to manufacture. 1In

addition, the needle in the Mclees device includes a larger



transm ssi on of various, dangerous bl ood-borne pathogens, including Al DS
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SUMMARY OF THE_ INVENTION

It is accordingly an object 6f the present invention to
provide a safety IV catheter, which reliably and automatically
prevents accidental, inadvertent contact with the needle tip
after use.

It is a further object of the invention to provide a safety
catheter which provides reliable protection to the health care
practitioner against needle sticks without requiring any change
in the manner of use of the safety catheter by the practitioner.

It is another object of the present invention to provide a
safety IV catheter of the type described which is relatively
simple and inexpensive to manufacture.

It is yet a further object of the present invention to
provide a safety catheter -of the type described in which removal
of the needle from the needle guard after use is prevented.

To these ends, the safety IV'cathetef of the invention
includes a resilient spring clip needle guard that includes a
distal .or front end and a proximal or rear wall. The spring
clip is inserted into the catheter hub and is urged by the
needle shaft into contact with the inner walls of the catheter
‘hub so that the needle guard is reliably retained therein. When

the needle is withdrawn from the catheter, the force it had

g



di scl ose a protective needle guard for use with a hypoderm c__needl e.
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k |.e h h
Dot ot BreRgopEAY R ddh (IF O Sdeafll IGhEL £ 900 PO8Cba ANE AGTLEL
flange badrl Y >to f«?cst Wtﬂ‘ﬁk"ﬁ'hén&%ﬁééﬁr%ﬁﬁ dh€iiefpvalapbst he

needl e. educing this force to a nore acceptable level would crea e t he

possi bbhltby thle thedredicamiar At epRi S gme ) the €éHel esnliUbal af HEr chbe
needle is renoved fromthe catheter. As a result, the safety catheter

di scl opeddle iguademxmbkpatipatdivtall pointe@nenhdteipl y£f unetheadis. a
reliabl e manner. Simlarly, the user of the safety catheter disclosed
i Nt he IBoridddwsicn padttentsmoingl ¢hip s#oderpeoteatednseedlebbetofenient bt
renove the protective cap fromthe catheter hub, when

is clamped can be readily and safely removed from the catheter

hub. The needle may be provided with a slot or a bulge which

cooperates with the needle guard to prevent the inadvertent

removal of the needle from the needle guard after their removal

from the catheter hub.

In another embodiment of the spring clip safety catheter of
the invention, a retaining groove or bump is formed in the inner
wall of the catheter hub, which, in the ready position, engages
a lower arm of the spring clip to add in the retention of the
spring clip in the catheter hub.

In yet a further embodiment of the spring clip safety
catheter of the invention, a slot is formed in the needle.

After the spring clip has pivoted to its retracted position and
the needle is clamped by the spring clip, further movement of
the needle in the proximal direction will cause the rear or
proximal arm of the spring.clip to seat in the slot, thereby to
more seeurely clamp the needle shaft to the spring clip.

In a further embodiment of the spring clip catheter guard

of the invention, a tether is connected to the needle hub and

‘the spring clip guard to prevent the spring clip guard from



t he cap engages a needle. The safety catheter disclosed in the Donbrowski
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clip needle guard is in the form of resilient intersecting arms,
each terminating at a distal guard wall. When the needle is in
the ready position it passes throﬁgh the guard and urges the
resilient arms away from each other and against the inner wall
of the catheter hub. When the needle is retracted past the
guard walls, the resilient arms spring to the safety position in
which both of the guard walls are positioned distally from the
needle tip, thereby to form a barrier that prevents inadvertent
contact with the needle tip.

To the accomplishment of the above and to such further
ocbjects as may hereinabove appear, the present invention relates
to a safety IV catheter.as described with respect to presently
preferred embodiments in the following specification, as
considered with the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are views in partial cross-section of a
safety IV catheter in accordance with a first embodiment of the
invention in the ready and retracted positions, respectively;

Figs. 1C and 1D are views similar to Figs. 1A and 1B of a
possible variation to the embodiment illustrated therein;

Figs. 2A and 2B are views in partial cross-section of-a
safety IV catheter in accordance with a second embodiment of the

invention in the ready and retracted positions, respectively;
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invention in the ready and retracted positions, respectively;

Figs. 5A and 5B are views in partial cross-section of a
safety IV catheter in accordance with a fifth embodiment of the
invention in the ready and retracted positions;

Figs. 6A and 6B are views in partial cross-section of a
safety IV catheter in accordance with a sixth embodiment of the
invention in the ready and retracted_positions, respectively;

Figs. 7A, 7B and 7C are views in partial cross section of a -
safety IV catheter in accordance with a further embodiment of
the invention in the ready, engaged and retracted or protected
positions, respectively;

Figs. 7D and 7E are views similar to Figs. 7A and 7B of a
possible variation to the embodiment of the invention
illustrated therein;

Fig. 8 is a perspective of the spring clip needle guard
used in the embodiment of Fig. 7;

Fig. 9 is a cross-section of the spring clip needle guard
of Fig. 8;

Figs. 10A and 10B are views in partial cross—-section of a

safety IV catheter in accordance with still a further embodiment



prOV|de a safety catheter-of the type described in which renoval . of the
needl e frowbesneedl e guard after use is prevent ed. PCEEPIBERA! ends,
the safety IV catheter of the inventidn includes a resilient spring C|Ip
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t he neggggegggggl nto contact with the inner walls of the catheter hub so
that then € gu (d is reliably retained therein. Wien the needle is
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Fig. 12 is a perspective view of a safety IV catheter in
accordance with another embodiment of the invention; and
Figs. 13A and 13B are cross-sectional views of the
embodiment of the invention of Fig. 12 in the ready and
protected positions, respectively.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The safety IV catheter of the invention, generally
designated 10, in the embodiment illustrated in Figs. A and 1B,
includes a needle hub 12 that includes an axial opening 14 which
securely receives the proximal end of a needle. 16 having a
sharpened tip 18. The needle hub 12, as is conventional, is
hollow and includes a flash chamber 22. As is also conventional,
the needle 16 is received within a hollow tubular catheter 24,
the proximal end of which -is concentrically affixed within the
distal end of a catheter hub 26 having a distal section 28 and a
contiguous, larger diameter proximal section 30.
The catheter hub 26 terminates at its proximal end in a
luer fitting 32 adapted to receive a tubing set, which in a
known manner, administers intravenous fluid into the patient.
The catheter 24 is secured within an axial passageway 34 in
distal hub section 28 by means of a sleeve 20 received within

passageway 34, which engages the proximal end of the catheter.



onto the needle shaft. At this tinme, the distal end wall of the needle
guard bl o¥Ks9%M8&42di st al pointed end tip of the needle. | nP&d&PP$8¥31  he
spring clip and protected needle onto which it is clanped can be readily
and safely renoved fromthe catheter hub. The needle nmay be provided with
a slot or a bulge which cooperates with the needle guard to prevent the

I nadvertent renoval of the needle fromthe needl e guard after their
renoval fromthe catheter he sprlng
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proximal end of the interior of chamber 36 such that the needle
16 extends thfough the chamber 36, the passageway 34 and
distally beyond the catheter hub 26 and catheter 24 so that its
tip extends beyond the tapered distal end of the catheter.

In use, the distal tip of the needle and the catheter are
inserted into a patient’'s vein. Thereafter, the health care
practitioner manually places the catheter further into the vein
and then withdraws the needle by grasping and moving by hand:the
proximal end of the needle hub 12. The luer of the catheter hub
26 is then fitted with a source of the fluid that is to be
administered into the patient's vein.

In accordance with the present invention, as the needle 16
is being withdrawn from the patient, a protective needle guard
40 located within hub chamber 36 automatically snaps into a
retracted position in which it blocks access to the distal
needle tip and prevents further distal movement of the needle
tip, ﬁhereby to prevent accidental contact by the health care
practitioner with the needle tip.

As shown in Figs. 1A and 1B, the needle guard 40 is in the
form of a unitary spring clip that is preferably made of a
resilient metal such as stainless steel. The spring clip -

includes a distal arm 42 terminating at its upper end in a



the needle is clanped by the spring clip, further novenent of the needle
I n the preoimias74di rection will cause the rear or proxi mal PCIERP e
spring.clip to seat in the slot, thereby to nore securely clanp the needle
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the invention the spring clip needle guard is in the formof resilient

i ntersecti ngThAemspring clip needle guard 40 further includes a

transverée segment 50 that extends upward and proximally from
lower pointed end 46 and terminates at a U-shaped upper end 52.
In the ready position of the spring clip shown in Fig. 1A, upper
end 52 abuts against the upper interior wall of the catheter hub
section 30. The spring clib guard 40 further includes a
vertical arm 54 that extends downward from the U-shaped upper
end 52 and terminates above the lower wall of catheter hub
section 30. Transverse segment 50 and proximal vertical arm 54
respectively include axially aligned openings 56, 58 through
which the shaft of needle 16 is free to pass and axially move.
The diameter of opening 58 is slightly greater than that of the
needle shaft, whereas the diameter of the opening 56 is greater
than that of opening 58.

In the ready position of the catheter prior to needle
withdrawal, the shaft of needle 16 engages the curved lip 44 of
the spring clip needle guard 40, thereby to exert an essentially
downward force on the resilient spring clip. That force causes
the lower end 46 of the spring clip to seat securely in groove
48 at point a. That contact, in addition to the abutment of the
upper end 52 of the spring clip with the upper interior wall at
‘the catheter hub at point b, securely maintains the spring clip

needle guard 40 in the ready position within the catheter hub.

- 10 -



each termnating at a distal guard wall. Wen the needle is in the ready
positi on WO $P48%4€s "t hrough the guard and urges the resiligﬁ?mg?ﬂ%nﬁhay
from each other and against the inner wall of the catheter hub. Wen the
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relates to a safety IV catheter as described with respect to presently

pr ef er r ashee i I@nioves phexinklibyi pgsspehrefcaprednlipss4 constHEr §Frvhd h
t he acconpanyi ng draw ngs, in which: BRI EF DESCRI PTI OF
THE DRAWINGS needle Rygard| 40 aatl pB8intecyi atwswhicpatimneal theodswseatdon of a
safety IV catheter in accordance with a first enbodi nent of the
force previously exerted by the needle shaft on the spring clip
is released.
As a result of the needle 16 moving proximally past point
c, the retention force on spring clip needle guard 40 in the
catheter hub is released causing the spring clip needle guard 40
to pivot or snap in a clockwise direction to the retracted
position shown in Fig. 1B. As therein shown, distal arm 42 of
the needle guard 40 blocks the distal path of the needle 16.
Simultaneously with the blocking and- releasing actions, the
spring clip guard 40 becomes securely clamped onto the needle
shaft at points 4 and e, thereby to securely lock the needle
guard 40 onto the needle shaft. At this time, the needle 16 and
needle guard 40 can be removed together from the catheter hub
26, and the tip of the needle cannot be pushed past the needle
guard because it is blocked by the distal arm 42 and lip 44 of
the needle guard.
If desired, a slot 60 may be formed in the needle shaft
slightly proximal to the needle tip. When the needle and needle
guard are in their retracted -and clamped positions (Fig. 1B),

slot 60 is positioned slightly distal to the clamping point e of

the transverse segment of the needle guard 40 such that if a



i nvention in the ready and retracted positions, respectiveL¥' .. Figs.
1C and lOwemwosisews simlar to Figs. |A and B of a possPEFEPINTZIY|on to
t he enmbodi nent illustrated therein,; Figs. 2A and 2B are views in
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invention in the ready an ract'ed positions,

respect pugbyrara or pro imal direction, the trans¥erse segment s&i&S- 3A and
3B are views 1 n parfial cross-section of a safety IV catheter In
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retracted positions, respectively; Figs. 4A and 4B are views in
parti al fereesteeceitainofthe nesiddley ghdrdaubebrrthe needleaneeimi thea fourth

enbodi nent of the
protected position in which access to the needle tip is
prevented.

The safety IV catheter illustrated in Figs. 1C and 1D is
the same as that illustrated in Figs. 1A and 1B, except that the
slot 60 in the needle shaft in the latter is replaced in the
former by a bulge 61 whose diameter is greater than that of
opening 58 in vertical arm 54. If an attempt is made to move
the protected needle illustrated in Fig. 1C in the rearward or
proximal direction, bulge 61 will engage wall 54 and will thus
not be able to pass through opening 58, so as to prevent further
proximal movement of the needle and removal of the needle from
the needle guard, as defined.

The embodiment of the invention illustrated in Fig. 2 is
similar to that of Fig. 1 -except that instead of the groove
formed in the lower wall of the catheter hub that engages the
lower end of the spring clip; a retaining bump 62 is formed in
that wall against which the lower end 46 of the needle guard 42
seats when the needle guard 40 is in the ready position in Fig.
23,

The embodiment of the invention illustrated in Figs. 3A and
3B is essentially the same as that of Fig. 2 with the addition

of . a tether 64 secured at one end to the needle hub 12 and at

- 12 -



invention in the ready and retracted positions, respectiVel¥rposn Fi gs.
5A and 5BV@P¥0%i#2\s in partial cross-section of a safety ﬁéycaghgsér in
accordance with a fifth enbodi nent of the invention in the ready and

retract gspeshetrosnd to prokigal GAwmasd 6B @he ¥peiAgi 81pAr healdle guard
cross-section of a safety IV catheter in accordance with a sixth
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respectively, Figs. 7A, 7B and 7C are views in partial cross section
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used 'nnggglgnaﬁghnggtt%k EE%razfed position, in which, as described

above, the distal arm 42 of the spring clip prevents access to
the needle tip, and the needle guard 40 and needle are released
from the catheter hub.

Figs. 4A and 4B illustrate a spring clip needle guard
embodying the principles of the invention in an alternative
configuration. As therein shown, the spring clip needle guard
40a includes a distal arm 65 terminating at its upper end in a
curved lip 66, and at its lower end in a U-shaped portion 67
which, in the ready position illustrated in Fig. 4A, contacts a
bump 68 formed in the lower inner wall of the catheter hub.

A transverse segment 69 having a central opening 70 extends
proximally and upwardly and terminates at an upper U-shaped
portion 72. A proximal end wall 74 having an opening 76 depends
vertically from portion 72 and then extends distally in a
horizontal lower segment 78, which has an opening 80 through
which the lower halves of distal arm 65 and transverse segment
69 extend in the ready position of the needle guard. Segment 78
at its distal end extends upwardly at a front wall 82, which has
"a central opening 84 axially aligned with openings 70, 76. At

its upper end, distal front wall 82 extends in the proximal

- 13 -



Fig. 9 is a cross-section of the spring clip needl e guard f Fig. 8;
Figs. 10AWOWH/BOB are views in partial cross-section of a PEHFRBPSPY
catheter in accordance with still a further enbodi nent
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respectlvely, a perspective of the needie guard cl'ip of
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|V catheter in accordance with another enbodi ment of the invention; and
Fi gs. 13Amsthritdable ttosntsians ilmsgthi ews of the

As shown in Fig. 4A, when the catheter is in the ready
position, the needle shaft passes through openings 70, 76 and 84
and rests on curved lip 66, urging arm 65 against bump 68 in the
lower wall of the catheter hub. That engagement along with the
resilient engagement of upper segment 86 with the ﬁpper interior
wall of the catheter hub retains the spring clip 40a in its
ready position within the catheter hub.

When the needle hub and needle are retracted to the right,
as viewed in Fig. 4A, by a sufficient amount, the needle tip
passes below lip 66 and then releases its downward force on arm
65. Aas described above, with reference to the first-described
embodiment, this release of engagement of the needle shaft and
spring clip arm 65 causes arm 65 to snap upwards to the
retracted position illustrated in Fig. 4B, in which arm 65 and
lip 66 extend over the needle tip and thereby prevent accidental
contact with the needle tip as desired. 1In this condition, the
needle guard is clamped onto the needle shaft in essentially the
same manner described above with respect to the first-described
embodiment, and the needle and needle guard clamped thereto can
be readily removed from the catheter hub, also as described
above, and.as shown in Fig. 4B,

The embodiment of the needle guard illustrated in Figs. 5A

and 5B is essentially the same as that shown in Figs. 4A and 4B

- 14 -



enbodi nent of the invention of Fig. 12 in the ready and %&EEQQ&E%SI

posi ti on¥O P¥BI:¢ i vel y. DESCRI PTI ON OF THE
EMBODI MENTS The safety IV catheter of the invention, generally
designated 10, in the enbodinment illustrated in Figs. A and 1B, includes a

needl e hub 12 that includes an axial opening 14 which securely receives

t he proxi,pal _.end _qof..a .needle. 16 havi a _shar ed tip.l8. The dl e hub
12, as Y’%ggoﬁsgnﬁ 1on soferﬁ)ﬁlo% aJnlg R tied H%’eeg(a}%aeesﬁ:%a%%rog%&% i s
al so conv ona t ' | vV 14 h t

cat het gPegﬁfle't hlghﬁpogﬁlﬁegﬁ’%gér@%%ﬁir{c% ! Sy ?glrla\c&dggtrlﬁr%czjlrp%tg W'I- xye%éﬂvﬁa{%?dn
the di shal cadthudla HAMGHP (F1p. Hpiadist adlisd Posugidmdy 2 Atk
contiguous, |arger dianmeter proxliml ‘section 30. The cat heter hub 26
term naggstall it theDd1EMp ity plire dtiand idrdriedtadaimshe Osd angitve a

tubing set, which in a known nmanner, admnisters intravenous fluid into

the patikgat if a subsequent attempt is made to move the needle further
in a rearward or proximal direction, the transverse segment 69
will seat into slot 90, thereby to provide an additional force
to retain the needle guard in the needle in the protected
position in which access to the needle tip is prevented.

The embodiment of the invention illustrated in Figs. 6A and
6B is the same as that illustrated in Figs. 4A and 4B except for
the inclusion of a tether 92 secured at one end to the needle
hub and at its other end to the proximal wall of the spring clip
needle guard. As shown in Fig. 6A, in the ready position, the
tether is wound around the distal end of the needle hub. 2s
shown in Fig. 6B, when the needle and needle guard are in their
retracted position, the tether is extended to its full length
and adds in the retention of the needle guard to the needle hub.
If desired, the embodiment of the invention embodiment
illustrated in Figs. 6A ‘and 6B could also include a needle slot
as in the embodiment of the invention illustrated in Figs. 5A
and 5B.

The embodiment of Figs. 7A-C, differs from the previously
described embodiments primarily with regard to the construction

and operation of the spring clip needle guard 96. As shown in

Figs. 8 and 9, the spring élip 96 includes a central transverse

- 15 -~



The catheter 24 is secured within an axial passageway 34 in_ _distal hub
section 8 wyosdeans of a sl eeve 20 received within passaﬁ%%ﬁ”@ﬁ?“Mi ch
engages the proximl end of the catheter.

- 8- Passageway 34 communicates at its proxinmal end with a flash.
chanmber 36 formed in hub section 30. In the ready position of the
catheter shown in Fig. 1A the distal end of the needle hub 12 is snugly

recei vedepR she o sPR@sidIRl i RN ddls theehtEgli 8100f 16hambgr s§§p§H§hs&B€ioﬁ he
needl e 16 extends through the chanber 36, the passageway 3
102 extends from section 98 in the proximal dlrectlon and
terminates at a curved end 104 from which a proximal Qeftical
arm 106 extends. Arm 106 terminates at its lower end in a U-
shaped section 108. The distal end of transverse section 98
terminates in a curved section 116 from which a vertical
proximal arm 112 extends. Distal arm 112 terminates at its
upper end in a curved arm 114.

A cutout portion in section 98 defines a flexible flap 116
which terminates at its distal free end in a downwardly sloping
locking tab 118. As in the prior embodiments, proximal arm 106
includes an opening 58.

As shown in Fig. 7A, spring clip needle guard 96, when in
the ready position illustrated therein, is inserted within
catheter hub 26 so as to allow the needle 16 to pass through
opening 58 and slot 100. As in the previously described
embodiments, the curved eﬁd 104 abuts against the inner upper
wall of the catheter hub 26 at point b, and curved section 110
seats within the mating groove 48 at point a formed in the
lower, inner wall of the catheter hub. In addition, the lower
curved section 108 contacts at a point f the lower, inner wall
of the catheter hub 26 at a location proximal to point b.

In operation, the needle is initially withdrawn into the
catheter hub until it reaches the tab engaged position
illustrated in Figs. 7B, in which as therein shown, the locking

tab 118 is received within the needle groove or slot 60. At

_.16_



distally beyond the catheter hub 26 and catheter 24 so th | |
ext ends H@@%ﬁ T#he tapered distal end of the catheter. §ETH%E&ﬁ%gP t he

distal tip of the needle and the catheter are inserted into a patient's
vein. Theiegidint, tbReheprihgcalep pemaingi dnecontacal vytpl evesihher
catheter further into the vein and then wi thdraws the needl e by grasping
and nowalbl byf helnel cathepeoxhukl abngodhtshe, neeghéd fiubwile Thirel needdbé t he
catheter hub 26 is then fitted with a source of the fluid that is to be
adni ni stip 1B | phgagas purvedr esdyaifh, therebyntacubgeapectiwnhlifeintesent
i nvention, as the needle 16 is beingﬁmﬁthdramn fromthe patient, a

pr ot ect9XRCYRetP c2huBPENt 8- | oTBEcHEIAEAVR ROSLIERGALEF BBIBnG:tHnulitkal |y

shaps into a . retracte osition._in ich i.t bl ocks. access to t{he distal

ncedl  THEPER DGR PUPERUFRGFOEHE ROSONENERD CHAE FEGR BoLB9p. ¢ her cby

{0 P CVEPLn e de]" pLa8OULACE-BY LhE DERhLDENG, BYoSELLLSRERG ERD 1N
distal end of the clip from tipping upwards and the proximal end
from slipping downward with the clip in the tab engaged position
shown in Fig. 7B.

As the needle is withdrawn further away from the patient,
as shown in Fig. 7C, the needle tip passes beyond curved end
114, thereby releasing the downward force that had been
previously exerted on curved end 114 by the needle.

This sudden release of the downward force on the spring
clip end causes the distal end.of the spring clip 96 to pivot
upward so that distal end 112 of spring clip 96 moves rapidly to
a position in which it prevents or ‘blocks motion of the needle
in the distal. direction. The spring clip 96 is retained on the
needle 16 and will be removed from the catheter hub 26 when the
needle is completely removed. Movement of the spring clip 96
from its protecting or retracted position éhown in Fig. 7C is
further prevented by -the .insertion of the locking tab 118 into
the neédle groove 60, which prevents the spring clip from
rotating around the periphery of the needle. This, in turn,
-secures the spring clip on the needle even if the clip were

subjected to a twisting and pulling force.



As shown in Figs. 1A and 1B, the needle guard 40 is in the  formof a
unitary sYPi%g8MRip that is preferably nade of a resili eﬁFT(F%P&]f’szghch as
stainless steel. The spring clip includes a distal arm42 term nating at

its upper engépkNsdfety IV catheter illustrated in Fig&. 7D andC¥EVed.lip
44, and at its | ower gﬁd in a pointeé en& 46, i(ﬂLééin t he enzodlnent of

Fig. 1,the senei uedtWatthiillastiialed §hoeYgs. 48 fOiderB ) Nekd@pt OVRAL i pRET T OF

wal | of catheter hub section 30. The spring clip needle guard 40

f urt her sLotl ddedina thier meeddes ehafgndnt the Lhtterxientsplypyed dianthe

proximally from |ower pointed end 46 and term nates at a U shaped upper

end 52. formerhbyr aadplgesicli srose diemepernys cireatdovicham €hagt oA, upper

end 52 abuts against the upper interior wall of the catheter hub
opening 58 in vertical arm 54. If an attempt is made to move
the protected needle illustrated in Fig. 7D in the rearward or
proximal direction, bulge 61 will engage wall 54 and will not be
able to pass through opening 58, so as to prevent any further
proximal movement of the needle and removal of the needle from
the needle guard, as desired.

The embodiment of the spring clip needle guard 120
disclosed in Figs. 10A, 10B, and 11 comprises first and second
‘arms 122 and .124 respectively joined at their proximal ends in a
hinged arrangement at 125 to the ends of a rear wall 126. The
distal ends of arms 122, 124 each include a curved protrusion
128 extending to a distal end wall 130, which in turn terminates
in a 1ip 132. As seen best in Fig. 11, rear wall 126 includes a
central opening 134, and arms 122 and 124 each include a narrow
portion 142 that extends between a distal wide portion 140 and a
proximal wide portion 144. A lateral clamping edge 146 is
defined at the distal wide portion 144.
As shown in Fig. 10A, when the needle guard 120 is in its

ready position, the curved protrusions 128 in each of arms 122,
124 are received in an annular groove or ring 136 formed in the

inner wall of catheter hub 26, which, as in the prior

embodiments, is removably fit into the distal end of a needle

_18-



section 30. The spring cI|p guard 40 further includes a vertical arm 54

t hat ext epnd9sdemmward fromthe U shaped upper end 52 and PETHEPAHEE3! above
the lower wall of catheter hub section 30. Transverse segnent 50 and

proxi mal vertical. arm 54 resgectlvel n¢l ude aX|aIIé§aIi%ned openi ngs 56,-

S8 hr 84 Ly - thes St B iﬁ‘ééﬁFeZ”i‘Bc’F%‘“‘PPEeh?o“ﬁh Leads Bards) smve.
T [ { L { { L t

shatt HipnBsreq o 18 o8, 3?59#1%@ SR TEeT .segﬁsét Brehin.g Saﬁgre

ot har Skt 2y, rphitn | FEUSBIRLY €8 bhe {EsEELIEhAT OB LRERRRBRUS |
clip negdle gupg &S&uf.afr@ha &8 ﬁésaieamseﬁésaégakhafoueﬁwg\a@hqn}go&%% on

the resilient spring clip. That force causes the l.ower 46 0 _
spring il ined® wEPl FEEUI eh¥edDeJ160YRcl8est aROiHEradasdRaljagliact . iN
addition to the abutnent of the wupper end 52 of the spring clip with the
upper iniRfeé aA38\plvhibéh is sufficiently small to allow needle 16 to

move axially along catheter 24, but greater in diameter than
opening 134 for reasons to be described below.

In the ready position illustrated in Fig. 10A, the needle
shaft passes through the needle guard and applies an outward
radial force on resilient arms 122, 124 by means of its
engagement with lips 132, so as to urge the curved protrusions
128 of each of the arms into the annular groove 136, so as to
retain needle guard 120 in a fixed position within the inner
wall of catheter hub 26. The shaft of needle 16 that passes
through the needle guard 120 frictionally engages the inner
edges of the narrow portions 142 of arms 122, 124 ‘so as to
further retain the needle in its ready position.

When the needle is retracted axially, to the right as
viewed in Fig. 10A, within the catheter hub, and moves past the
end lip 132 of the needle guard, the radial force previously
exXxerted on arms 122, 124 .of needle guard 120 is suddenly
released. This causes the distal end walls 130 of -the needle
guard to be released from their seat in the annular groove 136
and to pivot inwards into the catheter hub until, as seen in

Fig. 10B, the end walls 130 overlap one another at a location

- 19 -~



the catheter hub at point b, securely maintains the spring clip needle
guard 40 wo obgraseady position within the catheter hub. PCT/EP98/05231
10 - As the needle 16 is retracted to the left, as viewed in

F|g 1A, to its fully retracted position shown in FI% | B, after cat heter .
i nserti BASERLAYt AR FXOdnCLs the Mesdle cﬁ’sﬁfaltbﬁr}?bé’f % Qe 8RR THIES

D 9% bt PR LU il it I, L ol BRThB UL 820
?rg\ellrtngopr%g?lr?a ym‘i:a:tL tI Bcﬁentstﬂglgéﬁe Fet entlﬁ%ﬂgﬁwntesﬁ |stng'%ﬁn%%dk:§edl e
guard 4QeeR1eNGuard are urged against the needle tip to restrict
further éxial movement of the needle.
As also shown in Fig. 10B, the needle guard 120 and the
needle clamped to the needle guard after needle retraction can
be removed from the catheter hub as a unitary assembly, and
safely discarded. If an attempt is made, intentionally or
inadvertently, to pull the needle further to the right, as
viewed in Fig. 10B, out of the needle guard, the bulge 138 on
the needle shaft will come into contact with the end wall 126,
and since its diameter is greater than that of opening 134, the
end wall 126 will at this point prevent any further axial
movement of the needle out of the needle guard.
The spring clip guard of the invention, in the embodiment
illustrated in Figs. 12, 13A and 13B, includes a transverse arm
150 terminating at its distal end at a distal end wall 152,
which includes at its upper end a curved lip 154, and at its
lower end a curved end 156. An elongated rectangular opening or -
slot 158 is provided in transverse arm 150. The proximal ends
of transfer arm 150 and opening 158 terminate at an extension
160 extending upwardly at an angle from arm 150 and having a
finger or flap 162 that extends toward opening 158.
The proximal end of extension 160 terminates at a curved

end 166 from which a proximal end wall 168 extends downwardly.
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catheter hub is rel eased causing the spring clip needle guard 40 to pivot
or snap iWodosfkwi se direction to the retracted positi oRCIESRS05281 Fi g.
1B. As therein shown, distal arm42 of the needle guard 40 bl ocks the

di st al gath of t he needle 16.  Si nul t aneousl mnth t he bl ocki ng

and-r eIh Séﬂ-nél Bet i“’ﬁﬁfh tlmé"l’*%dpﬁsf Nich c‘m%”g‘tﬁaa 0 %%dﬁ" e’r'SIS &%%%d
t t { t t t
ﬁ2e§: o "SPAaRT Booived Recthall & Thart h L Srihal AR el hn h
2 t
tnieg ofe %Egbgg dI e cannot@[bgé: pus “?%%éa%[[ a{%e neiﬁﬁﬂ%ﬁéaﬁf lr}el%%hsg}xsf?ggn ©

bl Ockedbgysrel&% qlnstﬁlg@r fﬁla‘b? etts) ijﬁ) 4 Do therAepdt Gltd. 178 3 I f

desired, a slot 60 nay be formed in the needl e shaft GE‘;sllghtly proximal to

the neegbrieidd abBiAN tiee disRAE shiRer|wal DUSE thesdid mé heifgRetyacted
and cl anped positions (Fig. IB), slot 60 is positioned slight? Istal to
t he cl aipwagdly Hrom dhe tip 18 of the needle.

In the ready position of the spring clip gquard of Fig. 12,
as illustrated in Fig. 132, the shaft of the needle passes
through aligned opening 170 in the rear wall 168 and opening 158
in transverse arm 150, and extends distally beyond the catheter
hub. As in the prior embodiments described hereinabove, the
needle shaft in this position exerts a downward radial force on
arm 150 by means of its engagement with curved 1lip 154. This
downward force urges the curved end 156 of the spring c¢lip to
seat firmly within a groove 164 formed in the inner wall of the
catheter hub at point a.

At the same time, the upper curved end 166 of end wall 168
engages the inner wall of the catheter hub at point b, and the
lower-curved end 172 of wall 168 .engages the inner wall of the
catheter hub at point £. Further engagement between the needle
shaft and the spring clip is. provided by the contact of finger
162 with the upper end of the needle shaft at point e, and
between the clamping edge 176 and the lower surface of the
needle shaft at point g. In this manner, the needle is
‘securely but movably retained within the catheter hub in its

ready position.
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the transverse segnent of the needle guard 40 such that if a

subsequ G%”ﬁhﬁgﬁpt is made to nove the needle further in BCT/ER#WOSI1D or
proxi mal direction, the transverse segnent 50 at point e will seat into
slot 60, thereby to provide an additional force to retain the needle guard
40 on the needle 16 in the protected position in which access to the
needle tip is prevented. The safety IV catheter illustrated in Figs.
1C and 1Dis the sane as that illustrated in Figs. 1A and 1B, except that
the slot 60Whent khenneerdeshsf retmacked axtiedliys teptaeenlghtthe f or mer

by a bul ge 61 whose dianeter is greater than that of opening 58 in
verti caV18FRAsAN Fﬁgén abPeApf AsBnadd eyeRSYELI¥NBOPRSt BEFE]1REedI €

|IIustrg£gggg%e§%gw1%g &1p 934 ere%y to suddenly release the radial
force it had previously exerted on arm 150 of the needle guard.
This release of engagement between the needle shaft and lip 154
allows the distal curved end 156 of the distal end wail 152 of
the spring clip to be released from its seat in annular groove
164, so that arm 150 and end wall 152 pivot guickly into the
interior of the catheter hub, as seen in Fig. 13B, to a position
at which wall 152 forms a barrier to the needle tip. This
positioning of wall 152 brevents inadvertent contact with the
needle tip. The engagement of finger 162 and clamping edge i76
to opposing sides of the needle preveﬁts further axial movement
of the needle in either direction.

If an attempt is thereafter made to pull the needle axially
further to the right, as viewed in Fig. 13B, the finger 162 will
enter the circular groove 178 formed in the needle surface,
thereby to prevent further axial movement of the needle in the
proximal direction out of the needle guard.

It will thus be appreciated that the spring clip needle
guard:of the invention as employed in an IV catheter provides
automatic and reliable protection of the needle tip upon needle
‘retraction to prevent accidental contact with the needle tip by
a health care practitioner. It will also be appreciated that

modifications may be made to the embodiments of the invention
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proxi mal direction, bulge 61 will engage wall 54 and will thus not be able
to pass t W8YA8Mpeni ng 58, so as to prevent further proxi red/Ereswszmnt of
the needl e and renoval of the needle from the needl e guard, as defined.

The enbodihgenEiekih ' ' illustrated in Fig. 2 is simlar to that
of Fig. 1bexce6t Etl rllgte &le%\sé?é%fgc:fﬂ T IR Wi né&rasray vl rdepant isig

t he cat heioem BHbk Ebatrieng cfcﬂ-fe ! foithe spring clip, a
retaining bunp 62 Pg forrre%gei%n tha‘%ﬁﬁe‘l elgng’ae?‘r)fsltot?’Whi ch the | ower end 46 of
the needl e guard 42 seats when the needle guard 40 is in the ready
position in Fig. 2A The enbodi nent of the invention illustrated in
Figs. B3A and 3B is essentially the sane as that of Fig. 2 with the
addition of a tether 64 secured at one end to the needle hub 12 -and at

- 12 -
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its other end to proximal arm 54 of the spring clip needle guard 40. As
shown i nwbiogosAB, the tether ammm ﬁm&ﬂljits full RCHERIVOGHEN t he
needl e hub is retracted to achi'&¥eR g val so as to nore securely
retain & Q%FQJ and the spring clip needle guard 40 when the
Iattergi§1ﬁ1ﬂnﬂ§§#¥#gﬁﬁ%e needl e when in the retracted position, in

whi ch, s dgscr ity AP edeiSAludig 42 Wl S| b prevent s

access to the needle tip, and the needl e guard 40 and needl e ‘are rel eased

from t hadnldiaidtfintia needle Fiirt ahail ¢ib | 1ddid rcure siiry Clip
needl e guard enbodying the principles of the invention in an alternative

conf i gieddidred Asi tHiat a4l sy ldheaydtng aiien naed areldf boshil orf)cl udes

a distal arm65 termnating at its upper end in a '
a catheter hub attached to the proximal end of said catheter,
said catheter hub having a hollow interior and an inner wall,
said needle being movable between said ready position in which
said tip is outside of said catheter hub and a retracted
position in which said tip is within the interior of said
catheter hub, a unitary needle guard substantially positioned in
the interior of said catheter hub and including a resilient
portion engaged by said needle shaft when said needle is in said
ready position, a section of said resilient portion of said
needle guard being urged by said needle shaft into retaining
contact with an interior wall of said catheter hub, said needle
guard also including a distal wall extending from said resilient
portion and spaced from said needle when said needle is in said
ready position and movable within the interior of said catheter
hub to a blocking position distal of said needle tip when said
needle is in its retracted position in which said needle shaft
no longer exerts a force on said resilient portion of said
needle guard, and means for clamping said needle guard to said
needle when said needle guard is in its said blocking position.

2. The catheter of Claim 1, in which said distal wall of

-said needle guard is contiguous with said resilient portion,

said resilient portion including a curved lip engaging the

—
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curved lip 66, and at its lower end in a U shaped portion 67 which, in the
ready powoidomerd2l | ustrated in Fig. 4A, contacts a bunp 6BCTEPRERS2IIn t he
| ower inner wall of the catheter hub. A transverse segnment 69 having

. q ol I : :
pper ARERR! pERRTR R BRaT, Wbeh"RarE Bh%nLorTg 1 ShETRRITE
depend§eﬁg¥zéé§&{y°£[on1portion 72 and then-extends distally in a

hori zonta segnent 78, which has an opening 80 through which the

lover hal vesz of dipbatadhBte? 8#dchiadNsysr 38 #R96BNLaifInexleRAghLAhe
ready position of the needle guard. Segnent 78 at its distal end extends

upwar dlguréhér f {acludek! a8prowiimah Bem andcantkahsopesenge8fieaxi al |y

aligned with openings 70, 76. At its upper end, distal front wall 82

ext endsextrendibngrbatwebn said distal wall and said proximal arm, said
clamping means including first and second engagement points on
said proximal arm and said transverse segment respectively,
which are urged against opposing locations on said needle shaft
when the needle is in the retracted position, thereby to clamp
sald needle guard to the needle shaft.

4. The catheter of Claim 3, further including a groove
formed in said inner wall of said catheter hub, said groove
engaging said needle guard in said ready position to aid in
retaining said needle guard in said ready position.

5. The catheter of Claim 3, further including a bump
formed ‘in said inner wall of said catheter hub, said bump
engaging said needle guard in said ready position to aid in
retaining said needle guard in said ready position.

6. The catheter of Claim 4, in which a slot is formed in
said peedle.shaft at a location proximal to said needle tip,
said slot being positioned slightly distal of said contact point
of sai@ needle guard proximal arm so that upon additional
proximal axial movement of said needle said contact point on
said proximal arm of said needle guard is received in said

‘needle slot.
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direction in an upper segnent 86 which, as shown in Fig. 4A, contacts the
upper i nngio 9Rlsrs20f the catheter hub along substantially PEBERISISZNE.

| engt h. As shown in Fig. 4A, when the catheter is in the ready
position, the needl e shaft passes through openings 70, 76 and 84 and rests.
on curved |i [ 66, W%iﬁgth?g@%"ﬁg%m Hurdh 6HRIGR helqbovkt LREMeDiin he

h . Th ith the il f
Segnent rslba%“ n9edie TRREE Thiey toree o (Ptmal B8 iR TR SAe tho
men; SFEQHECHE Br Bt Igh P | |
the needtbith miahobriis BOFEL PR A PLatt LY e B WA cifibact posnfl "

4A, by aoétgé%(giﬁ&éagagg{ri%gdtgfoﬂﬁﬁg%ggﬁh\gs%gggaﬁeﬁz %Amﬁﬁﬁfnd then

rel eases its wnwar onh arm above, ref erence

to the firstif@PCakPEE nEVERSHETESE  shd SndSdRASR I AN i of die
needl e shaft and
said proximal arm of said needle guard is received in said
needle slot.

8. The catheter of Claim 6, further comprising a needle
hub affixed to said proximal end of said needle and further
comprising a tether attached at one end to said needle hub and
at its other end to said needle guard.

9. The catheter of Claim 7, further comprising a needle
hub affixed to said proximal end of the needle and further
conmprising a tether attached at one end to said needle hub and
at its other end to said needle guard.

10. The catheter of Claim 1, in which said needle guard
further includes a proximal arm and a transverse segment
extending between said distal wall and said proximal arm, said
clamping means including first and second engagement points on
said proximal arm and said transverse segment respectively,
which are urged against opposing locations on said needle shaft
when said needle is in the retracted position, thereby to clamp
said needle guard to said needle shaft.

11. The catheter of Claim 10, further including a groove

formed in said inner wall of said catheter hub, said groove
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spring clip arm 65 causes arm65 to snap upwards to the re t osition
Il ustratwegdopme®eg. 4B, in which arm65 and |ip 66 ext enoP‘E)'{/g?%s@%?@?needl e

tip and thereby prevent accidental contact with the needle tip as desired.

Lgstem;s COﬂdItIO%e ngedl e u rd S %&)CL\F? %%r%sgstbg)a qi%daltﬁ%shaft in

ther et S%f;%nﬁé%%r%ﬂf"yﬂ?%n%ﬁ%%%% ﬁ%’%ﬁﬁﬂéﬁ%ﬁ%‘gfn o as doscri bed

T ust rated o e SRVt clald T, M o R S s

gs an I s essenti e sane as t own 1 n

Figs. 4AARd fdedle shaft at a location prox1ma1'tdhgaid needle tip,
said slot being positioned slightly distal of said contact point
of said needle guard proximal arm so that upon additional
proximal axial movement of the needle said contact point on said
proximal arm of said needle guard is received in said needle
slot.

13. The catheter of Claim 12, further comprising a needle
hub affixed to said proximal end of the needle and further
comprising a tether attached at one end to said needle hub and
at its other end to said needle guard.

14. The catheter of Claim 1, further including a groove
formed in said inner wall of said catheter hub, said groove
engaging said needle guard in said ready position to aid in
retaining said needle guard in said ready position.

15. The catheter of Claim 14, in'which a slot is formed in
said needle shaft at a location proximal to the needle tip, said
slot being positioned slightly distal of said contact point of
said needle guard proximal arm so that upon additional proximal
axial movement of said needle said contact point on said
proximal arm of said needle guard is received in said needle
slot.

16. The catheter of Claim 15, further comprising a needle

hub affixed to said proximal end of the needle and further

- 27 -
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with the addition of a slot 90 near the distal tip end of the needle. Wen
t he needlwoawdsmezedl e guard are in their retracted and cP&FFELES/PE31'ti on
(Fig. 5B), slot 90 is positioned slightly distal to the clanping point of
the transverse segnent 69 such that if a subsequent attenpt is nmade to
nove the needle further in a rearward or proxinmal direction, the
transverse segnent 69 wll seat into slot 90, thereby to provide an
additional force to retain the needle guard in the needle in the protected
posi ti ogomprisial actethelroathacheddht bhe é8d previans aeteedle hudhénd at
enbodi ment of the invention illustrated in Figs. 6A and 6B is the sane as
that il itist pkhett endFitgs sadd needdB guaedt for the inclusion of a tether
92 secured at one end to the needle hub and at its other end to the
proxi mal wal L7ef The spthefex! iof CAadml &0guim dvhieh showket nisiformwed im t he
ready position, the tether is_wound around the distal end of the needle
hub. AsSaid needle shaft at a location proximal to said needle tip,

said slot being positioned slightly distal of said contact point

of said needle gﬁard proximal arm so that upon additional

proximal axial movement of said needle said contact point on

said proximal arm of said needle guard is received in said

needle slot.

18. The catheter of Claim 2, further including a groove
formed in said inner wall of said catheter hub, said groove
engaging said needle guard in said ready position to aid in
retaining said needle guard in said ready position.

19. The catheter of Claim 1, further comprising a bump
formed in said inner wall of said catheter hub, said bump
engaging said needle guard in said ready position'to aid in
retaining said needle guard in said ready position.

20. The catheter of Claim 2, further comprising a bump
formed in said inner wall of said catheter hub, said bump
engaging said needle guard in said ready position to aid in
retaining said needle guard in said ready position.

21. The catheter of Claim 10, further comprising a bump
. formed in said inner wall of said catheter hub, said bump

engaging said needle guard in said ready position to aid in

retaining said needle guard in said ready position.
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shown in Fig. 6B, when the needle and needle guard are in their retracted
posi tion WORY8HMEher is extended to its full length and a%‘aﬁkﬁ’%/otsﬁé
retention of the needle guard to the needle hub. If desired, the

enbodi ment ofz2t.he iy el trde SAtOEi FBMm 1] | Ustwid@d s di Sead BA Qg &B
could also include a needle slot as in the enbodi ment of the invention
i || ustr gedner Hrgsludes amdifier end pddweimabach nenid afedd Phent Apéxrtion

differs fromthe previously described enbodinents primarily with regard to
t he consmudin eontatt optthtawopposdd Hwptenipr|wal hewtll tBheuzath@ber Asub
shown in Figs. 8 and 9, the spring clip 96 includes a central transverse

- 15 - in said ready position. .

23. The catheter of Claim 2, in which said needle guard
further includes an upper end proximal to said resilien£ portion
and in contact with an opposed interior wall of the catheter hub
in said ready position.

24. The catheter of claim 3, in which said needle guard
further includes an upper end wall contiguous with said
transverse segment and proximal to said resilient portion and in
contact with an opposed interior wall of the catheter hub in the
ready position.

25. The catheter of Claim 4, in which said needle guard
further includes an upper end wall contiguous with said
transverse segment and proximal to said resilient portion and in
contact with an opposed interior wall of the catheter hub in the
ready position.

26. The catheter of Claim 10, in which said needle guard
further includes an upper end wall contiguous with said
transverse segment and proximal to said resilient portion and in
contact with an opposed interior wall of the catheter hub in the
ready position.

27. The catheter of Claim 11, in which said needle guard

‘further includes an upper end wall contiguous with said

transverse segment and proximal to said resilient portion and in

- 29 -
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section 98 which includes a central slot 100. A sloping section 102

ext ends f Wh9%8342 on 98 in the proximal direction and terREHEPEAO51 a
curved end 104 from which a proximal vertical arm 106 extends. Arm 106
termnates at its lower end in a U shaped section 108. The distal end of
transverse section 98 termnates in a curved section 110 fromwhich a
vertical proximal arm 112 extends. Distal arm 112 termnates at its upper
end in a curved arm 114. A cutout portion in section 98 defines a

f I exi bl E9FERFY 18- PRVATL IPRRASRh AFEETHOL (@ 1di ofather satBrgernhubddninibed v
sl opin lLacking .tab 118. As in the prior enbodi nents, proximl arm 106
incPudggegﬁ&bﬁg%ﬁ$ By, As shown in Fig. 7A spring clip needle guard

RN S R E ey SR R S
further includes an upper end proximal to said resilient portion
and in contact witﬁ an opposed interior wall of the catheter hub
in said ready position.

29. The catheter of Claim 18, in which said needle guard
further includes an upper end proximal to said resilient portion
and in contact with an opposed interior wall of the catheter hub
in said ready position.

30. The catheter of Claim 6, in which said needle guard
further includes an upper end proximal to said resilient porfion
‘and in contact with an opposed interior wall of the catheter hub
in said ready position.

31. The catheter of Claim 12, in which said needle guard
further includes an upper end proximal to said resilient portion
and in contact with an opposed interior wall of the catheter hub
in said ready position.

32. The catheter of claim 1, in which said needle guard
further comprises a proximal arm having a lower curved segment
in contact with an inner wall of said catheter hub when said
needle guard is in its said ready position.

33. The catheter of claim 32, in which said proximal arm

further includes an upper end in engagement with an opposed

location of said inner wall of said catheter hub distal to the

/f This Sheet Has Been Replaced
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openlng 58 and slot 100. As in the previously described enbodinents,
curved endOBIABHBUt s agai nst the inner upper wall of the %%Vﬁ%%sé’ﬁzz'r’lub 26
at point b, and curved section 110 seats within the mating groove 48 at

point a ;ﬁ&.{ﬂ@dof Nedh€act OWeEn LR0QT18@LE Shridie € iR séi‘daﬂgé&i&”
the lower curved section 108 contacts at a point the |l ower, 1nner wall
of the cqhdwed efs hih PO6sakabal pesadyopopikonnl to point b. I n

operation, the needle is initially withdrawn into the catheter hub until

it reaches thb4tabTbegQQEUepesiofoqlaihlm3trhmeWhi¢hFaggroaib is fbiadd as

therein shown, 'the locking tab 118 is received within the needl e groove or

sl ot 60. 1m¢sa1d lower end of said catheter hub;gsaid distal wall of said
needle guard including a lower curved portion seated in said
groove when said needle guard is in its said ready position.

35. The catheter of claim 34, in which said needle
includes a slot formed in its periphery at a location proximal
to the needle tip, said needle guard further including a
transverse section extending between said proximal arm and said
distal wall and including a flexible flap received in said
needle slot when said needle guard is in its said blocking
position.

36. The catheter of claim 34, in which said needle
includes a slot formed in its periphery at a location proximal
to the needle tip, said needle guard further including a
transverse section extending between said proximal arm and said
distal wall and including .a locking tab received in said needle
slot when said needle guard is in its said blocking position.

37. The catheter of claim 1, in which said needle guard
includes first and second distal walls which overlap one ancther
and form a distal barrier to said needle when said needle guard
is in its said blocking position.

38. The catheter of claim 37, in which said needle guard
-further comprises a proximal end wall having an opening for

receiving said needle therethrough and first and second arms
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this point, the spring clip remains in contact with the inner wall of the
cat het er Wolby/@bapoints a, b and f, while the needle tip BGT/ERPA§EE curved
end 114, thereby to urge section 110 into groove 48 at point c. The

o SRBRBLLET FALeBELEL o g EoBRh, ECRRALL B GYEN, fyd el o

prema ease e ca

prevent'@gsghgnddgggghdeaqsggltlegng fromtipping upwards and the
proxi mal en fromslipping dowmmward with the clip in the tab engaged

position shegwn imphe gathBter of cAaikhesnegd! ghiehveabdravecd Urdders avay
fromthe patient, as shown in Fig. 7C, the needle tip passes beyond curved

end lléachhéhebydecheaairvgdt peoteowddaydskbgneatt Aot thadeheest $difyi ously
exerted on curved end 114 by the needle. Thi s sudden rel ease of the
downwar drfis;,ceadd the&hepernhubclingleddngaasesnnhdadi grabventionf the spring
clip 96 to pivot wupward so that distal end 112 of spring clip 96 noves
rapi dl yregeiving said protruding segments when said needle guard is in

its said ready position.

40. The catheter of claim 39, in which each of said arms
includes a wide section hingedly secured to said first and
second distal walls and a narrow section extending from said
wide section to said end wall.

41. The catheter of claim 40, in which said clamping means
includes a clamping edge formed on a proximal end of said wide
section.

42. The catheter of claim 41, in which said needle
includes a large diameter segment on the needle shaft inward of
said needle tip, the diameter of said large diameter segment
being greater than that of said opening in said proximal end
wall.

43. The catheter of claim 41, in which said needle guard
includes a proximal end wall extending from said resilient
portion and including an opening allowing said needle to pass
therethrough, said needle further including a large diameter
segment on the needle shaft inward of said needle tip, the
diameter of said large diameter segment beiﬁg greater than that
of said opening in said proximal end wall.
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a position in which it prevents or blocks notion of the nqqg; ' he
di stal diWeePP®H2 The spring clip 96 is retained on the nee 98}:[’%23 nd will
be renoved fromthe catheter hub 26 when the needle is conpletely renoved.

Moverment of the. spehBIcakhBt88 of MhihS4P) OLRCHAINEN Okai®t haei®d §QRathi on -
shown in Fig. 7Cis further prevented by the insertion of the |ocking tab
118 i nt ofuttitencedhprisesva poxifkthepdewabl shaving pannopehipngf £6m
rotating around the periphery of the needle. This, in turn, secures the
spring crepedwingesndddneedilenthérehbrohgh, weadd nedfbetfdrtben twi sting
and pulling force. The

] +

- 17 -
safety |GomBri&ing p| laygeatdaneleri g5, the naad¥e shafehinyard of sadd

illustrated_in Fi,gs. 7A and 7B, except ,that the_,
needle tip, the diameter of said large diameter segment being

greater than that of said opening in said proximal end wall.

45. The catheter of claim 25, in which said needle guard
includes a proximal end wall extending from said resilient
portion and including an opening allowing said needle to pass
therethrough, said needle further including a large diameter
segment on the needle shaft inward of said needle tip, the
diameter of said large diameter segment being greater than that
of said opening in said proximal end wall.

46. The catheter of Claim 34, in which said needle guard
further comprises a proximal end wall having an opening for
receiving said needle therethrough, said needle further
comprising a large diameter on the needle shaft inward of said
needle tip, the diameter of said large diameter segment being
greater than that of said opening in said proximal end wall.

47. The catheter of Claim 1, further comprising a proximal
end wall and in which said resilient means includes an arm
extending between said distal wall and said proximal end wall.

48. The catheter of Claim 47, 1n which said resilient
means further includes a curved lip at the upper end of said

- distal wall.
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slot 60 in the needle shaft in the latter is replaced in the forner by a
bul ge 6ly@hemgadi aneter is greater than that of openi ng BE/EEBYE3L I cal arm

54. |If an attenpt is nade to nove the protected needle illustrated in Fig.
7D in the rearward or proxinmal direction, bulge 61 will .engage wall 54 and
will not be 48bl eTO& ﬁ&??eFﬁFoﬁﬁhcéﬁéﬂlﬁﬁ 5§ur BGESCPEP§F§& At 2al$ifur t her

| d d| f h dl
Guar d. ¥ gherTEy ddetalivged %@%%Fﬁéﬁmﬁ% SPPYRE. EFfp CROBAIE guar d. 120
i ool 058 ohiaEhOBncl 011 Ao IdnkhafIY Lies Chlgbidfdeaggond arms 122

respective OX|naI i'nged

0,12 | ds of
AT o L2 o e iy ity SR e Aol Cend

curved protrusi exten glstal end
val | 13QegWhijehti Finder el li®s salidl dranBvésde AFmSeRiBCSingBrFhg 11,

rear wall 126 includes a central opening 134, and arnms 122 and 124 each
i ncl ude saidakl@wping edge engaging opposing surfaces of said needle
when said néedle is in its said ready and blocking positions.

S1. The catheter of Claim 48, in which said needle
includes a circumferential groove forced inwardly of said tip,
said finger being adapted to enter into said groove in the event
an axial force is applied to said needle in the proximal
direction when said needle guard is in its said blocking
position.

52. The catheter of Claim 48, further comprising a wall
extending distally and upwardly from ﬁhe lower end of said
proximal end wall and terminating at a.clamping edge.

53. The catheter of Claim 52, further comprising a
resilient finger formed in said transverse arm, said finger and
said clamping edge engaging opposing surfaces of said needle

when said needle is in its said ready and blocking positions.
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portion 142 that extends between a distal w de portion 140 and a proxi nal
wi de portiRSYAY42A | ateral clanping edge 146 is defined aCwirsesshal

wi de portion 144. As shown in Fig.,610A, when the needl e guard 120 is
inits ready position, the curved prétrﬁs bns 128 in each of arns 122, _
124 are received in an annular groove or ring 136 fornmed in the inner wall

of catheter hub 6,§which, as |n the prior enbodinents, is renovably fit
into the distal d of a needl - 18 -
hub 12. Also as iin tRe pri odi mrent, a needle 16 havitag a sharpened
tip 18 at its df end is ved within a tubular c&¥heter 24, which
Is secured to t I stal end cat het er hub
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26. The proximal end of needl e 16 passes through opening 134 in rear

wal | 126.wbeedsm216 i ncl udes an increased di aneter bul ge PCI&EPIODE201T i S
sufficiently small to allow needle 16 to nove axially al ong catheter 24,
but greater in diameter than opening 1841¥or reasons to be descri bed

bel ow. In the ready position illustrated in Fig. 10A, the needle
shaft passes througli the need| e guard and applies an outward radial force
on resilient ar 122, 124 by} neans of its engagenent with lips 132, so as

to urge the curved protrusio 128 of each of the arnms ?Nnto the annul ar
groove 136, so 0 ret ai pedl e guard 120 in a fixéy position within
the inner wall cat het er 26. The shaft of needle 16 that passes
t hrough t he ne guard, 12 ctionally engages the inger edges of the
narrow portion of} ar ns 124 so as to further | he needle in
its ready posi he needle is ret o the
ri ght as
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viewed in Fig. 10A, within the catheter hub, and noves past the end lip
132 of thévVQ@a¥eR7d2 guard, the radial force previously exertRezas 122,
124 of needl e guard 120 is suddenly released. This causes the distal end
wal s 130 of the needle guard to be Belkakked fromtheir seat in the
annul ar groove 136 nd to pivot inwards into the catheter hub until, as
seen in Fig. |0B, e end walls 130 overl ap one another at a | ocation

- 19 - dijstahly in fragnt of the needle tip, thereby to forma
barrier that prgvents inadveﬂ?ent contact with, and distal novenent of,
the needle tip. pp, the clanping edges 146 of the needle

guard are urged I nst the le tip to restrict o
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further axi

al

needl e gueohob8M2and t he

retraction

safely di scarded.
to pull the needle qu$ﬂer to the right, as
t he bul ge ;138 on
and since its dianeter

needl e guard,
with the end wall
openi ng 134,
nmovenent of the needl .
of the inventi W' i N 1 hd

i ncl udes a
end wal |

12

32

2

b\\ 74

152,
| ower end a cu
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t he
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end | wa
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novement of the needl e.

be renpved fromthe catheter
If an attenpt

Il 126 will at this point prevent any further axial
. %ﬁv'he needl e guard. ~The spring clip guard
e aéégnnnt illustrated in Figs. 12,. 13A and 13B,
m WA ttermnating at its distal -end

Iud;¢‘; its upper end irved |ip

56. VA el ongated recta Ar openi ng
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As al so shown in Fig.
needl e cl anped to the needl e gudtCF/BEBEF23heed| e
hub as a unitary assenbly,
mdde/ dhtentionally or
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wi |

——

FRIITIINN

S
\\
N
©
g
0
DN <
o—td, ¢
(@)
<

42

| OB,

I nadvertently, .
| OB, out of the
cone into contact
is greater than that of

ya di stal
and at

FIG. 3B



sl ot 158 i‘g §r§Vi4ged In transverse arm 150. The proxi mal ends of transfer
arm 150 and® &?}i g 158 ternminate at an extension 160 ext ciH/BRPSOEAr dl vy
at an angle fromarm 150 and having a_ finger or flap 162 that extends
toward openi ng 158. The pr oxi maP ehd'df extension 160 terninates at a
curved end 166 from pfi prroxi mal -end wal | 168xext-ends—downwar dl y. '

- 20 - val | 16, whi ch

o cl udes an openi ngAl nat es at its
| ower end at a curve ction /’ from whi ch exggnhd . ;;»‘vc sl opi ng
arm 174 that termn natgs ac 9’; pi ng edge 176. A/ I,// in Figs.
13A and 13B, a 360 ci 4/; A r gre 178 is fornmedis ircum‘erential
wal | of needle 16 sl i ,
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inwardly fromthe tip 18 of the needle.
spring clwpgemd of Fig. 12,

needl e passes through aligned opening 170 in the rear wall
158 in transverse arm 150, and extefds’/ diltally beyond the catheter hub.
As in the prior enbodi nents_described herei nghove

this position ex s a do rd radi al force arm
engagenment with ved |i 54. This dovvnvva
156 of the sprind/glliip tofAeat firmy mﬁthi;ﬁ: r oovg
i nner wall of th dt het, d¢Zlhub at point a. ‘ﬁ
upper curved end of wal | 168 engagezé-1 &
cat heter hub at —3 the | ower-curvei
the inner wall of/dHe catider Z
t he needl e shaf nd t he ing clipis pro;’$=
N /
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In the ready position of the
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In this manner, the needle is securel

catheter hub in its ready position. ]
When the needle is retracted axially, to the right as viewed in Figs. 13A

=
52 ) ) v8
Zo0o 2 ce 9Ll o8
S W%m
KV QOS>
mnnu dg
t% T oo
oo - >0
— 0n_ o<
-z mCcow
Wm. a0 CcH
oS
N @ ST Lo
O C o C .
— O C N = —



allows the distal curved end 156 of the distal end wall 152 of the spring
clip to bsvomlosaged fromits seat in annular groove 164, BGI/ER¥/0533Im 150
and end wall 152 pivot quickly into the interior of the catheter hub, as
seen in Fig. 13B, to a position at vhiéhldall 152 forns a barrier to the
needle tip. This positioning of wall 152 prevents inadvertent contact with
the needle tip. The engagenent of finger 162 and cl anping edge 176 to
opposi ng sides of the needle prevents further axial novenent of the needle
in either direction. If an attenpt is thereafter nade to pull the
needle axially further to the right, as viewed in Fig. 13B, the finger 162
will enter the circular groove 178 forned in the needl e surface, thereby
to prevent further axial novenment of the needle in the proximal direction
out of the nee Quak-e—- It will thus be appreciated that the spring
clip needle g .of the ntion as enployed in an IV catheter provides
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autonatlc‘ﬁ g Qﬂ | abl e protection of the needle tip upon needle retraction
to prevent Qe¥PHdhial contact with the needle ti p by a hedGTERS8/08231

practitioner. It will also be appreci gt e}j wat nodi fications may be nade

to the enbodi nents of the invention - 22
specifically described herei nabove wi thout necessarily departing

fromthe spirit and scope of the invention.
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CLAIMS An |V catheter including - a

- 23 - .
t ubul ar ca?vr?egtggP”(ZM), - a needle (16) having a needl e shBEI/ERP#I0RR3L i p
(18), sai d needl e being received vviltlhi/n 1§ai d tubul ar cat heter (24)

when in a ready position,
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- a catheter hub (26) attached to the proximal end of sai d tubul ar

cat het er WRPP/08BRi d cat heter hub (26) havi ng a hol | ow i RE&/EP88/08BIC] osed
by an interior wal |, - said neeige/(ig) bei ng novabl e between said

r eady position in which said tip (18) ‘i s”outside of said cat het er hub
(26) and a retracted position in which said tipis within the interior of
sai d cat heter hub, - a unitary needl e guard (40, 40a, 96, 120)

substantial ly positioned in the interior of said catheter hub (26) and
i ncl udi ng - aresilient portion (50, 69,98, 120, 150) engaged by
sai d needl e shaft when said needle is in said ready position, -

a section (46,67,110,124) of said resilient por- tion (50,69, 98, 120)
of said needle guard (40, 40a, 96, 120) bei ng urged by said needl e
shaft into retaingng relation with said catheter hub (26) when
said needle is in the rgaqy position, @ distal wall (42,65,112,130,152)
extending from sai d f1on (50, 69, 98, 120, 150) and




engagi ng WS&%E‘%E
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wal | of the—ea%he%e%—hub—ézﬁ}, » 2~ and neans (56,5870, 76,,100,116;

146) are pr, sai d needl e gué? for clénplng engagewent; ab at
| east two B!H@ # m,needl e shafttor _~cI arrpl ng - > sard "Agedl e
guard (40 0 said needl é ' (16) 'whéh sai’d néédl e
guard isinits sald blocklng CLAI®SI tion in which said needl e shaft
no Ionger exerts’ a force'on"sard resilient portion

(50, 69, 98, 120, 150) of said needl e guard (40, 40a, 96, 120, 150) such
that - - 1. saipgh 1vetaikRegr ifgeNha@Lig between™ said section
(46,67,110,124) of said needle guard and said cathe- ter hub (26)
S released 2. The catheter of claim1, in which said distal wall of
sai d needl e guard_(4Q, 408y98r1293néfe£OM4iguous with : said
resilient portion (50,69, 98,120, 150) sald resil- i ent portion
Including a curved lip (44,66, 114, 132 154) ' engagi ng the underside
of said needle shaft eed ) ek S S.S r y
posi tion. 3. 2@%%9 et336%fh€Vé“§1§ hgeéigiﬁhaﬁ# éa dEEL eé?gg’

sald needle being received within said tubular

catheter (24) when in a ready position,

- a catheter hub (26) attached to the proximal end of
said tubular catheter (24), said catheter hub {26)
. having a hollow interior enclosed by an interior
wall,
3
- said needle (16) beirng movable between said ready
position in which said tip (18) ié outside of said
catheter hub (26) and a retracted position in which
said tip is within the interior of said catheter

hub,

- a unitary needle guard (40,40a,96,120) substantially
positioned in the interior of said catheter hub (26)

and including

- a resilient portion (50,69,98,120,150) engaged
by said needle shaft when said needle is in said

ready position,

- a section (46,67,110,124) of said resilient por-
" tion {50,69,98,120) of said needle guard

(40,40a,96,120) being urged by said needle shaft
into retaining’%‘a&ﬁq with said catheter hub
(26} when said needle is in the ready position,

- - a distal wall (42,65,112,130,152) extending from

_ said resilient portion' (50,69,98,120,150) and
is i t sheet
This is the replacemen |
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g'uard'(40)' - ftjrther includes a proxi mab_arm>(54). and a 2 ransver.se
segnent (50) ext endi ng between said d’i'vs’géll" - wal 1 (42) and Said-
proxinmal arm (54), said clanping ; a rreans [ ncI udi n fis irst and seeond

ehgagenent points on I‘OXI arm and sai'f trapsverse
segngnt (50) respﬁr‘ﬁq@}g 3; < respﬁl];: d f&é’g} i pfb%esqﬁrsifg Ra-
tions on said needl e shaf18whater haairbaderllelG)s iih idhid ready tpesitidmct ed

position thereby to cla ald needl e 40) _.to the needl e
shaft = 4. The cat hg)réf yithig; Fhe gnt%né\ﬁ %El?PJs%l%a theter
talnlno deformation-is aquy o®) (48)a b15ck1ng pheieabheldestal &re fid

cl ai ns - 3, wherein tg}eeéq?ﬁ-esto‘rp (IE}) %I{:g gféorna%]la%n s a bL{: (62).

6 of 419 hS | B¢e 9g) in its rew
ummi”mmuaﬂﬂrnmtdl e shafdctalg ag,olsgg%hon pr oxi mal to said needle
tlp( 8)" daid stot bei ng positioned slightly distal of said
contact point (e) of said nee- dl e guard proxi mal arm so that upon
addi ti onal proxinmal _ (ﬁmat;ﬁ d (18 [ tact
poi nt (e) on sai d I‘OXI%BJ] armo sgllfl%é%jééejd &gtg{radqll élﬁg S

ceived in said needle sI&ﬂCt(J@@ ddp, 67,310,124 Thef cthé eresibiethep@fticdimi ns
1 -6, further conprisingg gg,9s,320029bf Mo Lede A dikEdbRe8RLD Pl mal

end of said
the catheter hub (26) in the ready position be-

ing both achieved by engagement of the same por-
tion of the needle guard (40,40a,96,120) with
the needle shaft,

characterized in that,

- said section (46,67,110,12) of said resilient por-
tion (50,69,98,120,150) is a bent portion
(46,110,128,156) in retaining contact with a retain-
ing deformation (48,62,68,136,164) on said interior
wall of the catheter hub (26),

- and means (56,58;70,76;100,116;146) are provided on
said needle guard for clamping engagement at at
least two positions of the needle shaft for clamping
said needle guard (40,40a,96,120,150) to said needle
(16) when said needle guard is in its said blocking
position ih which said needle shaft no longer exerts -
a force on said resilient portion (50,69,98,120,150)
of said needle guard (40,40a,96,120,150) such that
said retaining contact Dbetween said - section
(46,67,110,124) of said needle guard and said cathe-
ter hub (26) is released.

2. The catheter of claim 1, in which said distal wall of

said needle guard (40,40a,96,120) is contiguous with

This is the replacement sheet o
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needl e (16) and further conprising a, tet,her (92) .at- , taghed ,at one
end to sai'd needle hub and at its ot h’e,r-% "y ‘eénd to,sai'd neell & yuard.
8. The catheter of one of clains:1 ; 7, in which s& d fdee? °*; "2 dle

guard (40) further_jncl ude an_u 2 proxi‘tal, @ saird
resilient portion S3%9) rﬁﬁ?:l Eoﬁgﬁéon (§('j:’ %9'\/3%4112&1 ]oﬁpdaseiﬁlr%t%??rb#‘ wal |
of tfe cétheter hibnf28drtion includisg @ E:a&dzédp%pt i(an, 66, ?14 132 T1%y)
catheter of one of clains 3 - 8, in which said ne guard(§40)

further includes eR9%pRs ERe WaAereige of said Piegééﬁs %atfﬁ é@e@ sai
transverse segmertesfile PIRg) B &P its said 58hdyrgsLlLest. portion (50) and

In contact with an op- posed interior wall of the catheter hub (26)
in the ready position. 10. The catheter of one of clains 1 -
9, in whigh said tht de g 9 fgrt & | 385 g2 i Jral
arm (106)§ ﬂﬁawcra\l S 5wer cuir%{elg geggrrrent (218{3) R%E%o%t%agt rpéﬁlé;ﬁ

i nner wal | of salwmhéﬂ@} fubtiies) inpkadesi @ peesival arm (Sduamad k6) is
inits said readyt£§§%$éfgb segment (50) extending between said distal

wall (42) and said proximal arm (54), said clamping
means including first and second engagement points on
said proximal arm (54) and said transverse segment (50)
respectively, which are urged against opposing loca-
tions on said needle shaft when the needle (16} is in
the retracted position thereby to clamp said needle
guard (40) to the needle shafti

4. The catheter of one of claims 1 - 3, wherein said re-

taining deformation is a groove (48).

5. The catheter of one of claims 1 - 3, wherein the re-

taining deformation is a bump (62).

G. The catheter of claim 3 or 4, in which a slot (60,90)
is formed in said needle shaft at a location proximal
to said needle tip (18), said slot beiné positioned
slightly distal of said contact point (e) of said nee-
dle guard proximal arm so that upon additional proximal
axial movement of said needle (16) said contact point
(e} on said %roximal arm of said needle guard is re-

ceived in said needle slot (60,90).

7. The catheter of one of claims 1 - 6, further comprising

a needle hub (12) affixed to said proximal end of said

R T
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11. ~ The catheter  of claim 10, in-whjigh said proximl arm s, {106)
further includes an upper end (104) i:A,%®hgagenent: >, with dn pppased

| ocation of said inner wall of said , 3 cat heter hub (2p) °di 8tal *tp the
poi nt of contact yiddie (1 a8l FurOREE Sk sSBgENT LE Wagh sald
needl e guard (e96)( |6)s ian itgrsgllgg reaé&qgosi'tionF m%. Thazé
catheter of one dfaciied mt 1one 1end to Witk meegdbeovbub and at(48)s jatHer med
in said | ower en i s (26), said distal wall (112)
of said needle ggee?%rd ﬁ-gl%%%hggl gg?ﬁ% a |l ower curved portion (110)
seated in said groove (48) when said needle guard is inits said

r eady posi.ti an. - - . 3. The .cat.heter, of one of
cl ai s 18-' 12, 'ﬁﬂh\ﬁnic%hthseéﬁe(f of O%é of Clalr?lsee%I e 7(’161)ni"r'11'(1: T essalad 1%t (60)
formed in its perdjgh- guard (40) furéhgratirclwded i @m puppetnl ehd t({E2)
needle tip (18), said further, including a

. dl d (96
transverse sec- Pro¥imal to. saﬁdoﬁe(sgg)?ef-}gt gﬁg%ﬁagbé%’\%er?“éjail&’ FrO%aT arm

(106) and with an Sppgbslicstialtewdbl (312) o&ndhiendathiai@ ra Hukexizg)e
flap , (511%) received. in said needle slot (60) when said nee-
in said ready position.

9. The catheter of one of claims 3 - 8, in which said nee-
dle guard (40) further includes an upper end wall con-
tiguous with said transverse segment and proximal to
said resilient portion (50} and in contact with an op-
posed interior wall of the ca;heter hub (26) in the

ready position. ¥

10. The catheter of one of claims 1 - 9, in which said nee-
dle guard (96) further comprises a proximal arm (106)
having a lower curved segment (108) in contact with an
inner wall of said catheter hub (26) when said needle

guard (16) is in its said ready position.

11. The.catheter of claim 10, in which said proximal arm
(106) further includes an upper end (104} in engagement
with an opposed location of said inner wall of said
catheter hub (26) distal to the point of contact with
said lower curved segment (108) when said needle guard

(96) is in its said ready position.

12. The catheter of one of claims 1 - 11, in which a groove
(48) is formed in said. lower end of said catheter hub

(26), said distal wall (112) of said needle guard .in-
‘cluding a lower curved portion (110) seated in said
groove (48) when said needle guard is in its said ready
position. o
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dl'e guérd isinits said blocking posi tion. .14, The catheter of
one of claims’1 - 13, in which said ;’»7%»g '3 needl’s in¢ludds aislbt

(60) formed in its periphery at E ’ sa Iopatiq@ proximal’{o the
needle tip (18), said needle guatd (96) further incPudrhg a
transyerse section (98) ext endi ng between said proximl arm
(106) and Id dis- tal wall (112) and including a Iocking
tab (118) ﬁ The cathetgy \Rf PResafd e k| ot 1260)imhehichi ¢aid
needl e guard needle (163 hﬁclh§e§ahdsbbgc%609 P8ShEHOTn its per1§?
The catheter of one of clains 1 - 14, in which sad

guard (120) incl 88¥sattfologatian Preyimal tp3dhe needle tip (18hiclsaid

overlap one anot hepealdef QA dighal Fdad el % neegle
(16) when said needFe gﬁagﬁ'ls 9% R d%%‘g 1A61Udlng a Bfan Yngé o&Fti on
16. The cat het efien dﬁﬁineasendanWheﬁweam Gaidegirexjmaldarm (106) and

further conprises g, pHOX; ale%lvxal E];fé])%gnga\_{ @ngmg a f{%’?b?ﬂgﬁogﬁgi’ng

(134) for receiving sai needl
first and second aKhﬁ6122e¢envedtemdsmgdrneedle slot (60) spkeni wveiy hebween

said proximl end I ) first.and second distal
wal | sp( 130) . 4 9‘(‘%‘9 Jrﬁe L atite it P18F§%H$18°Si1 i@Ar ch said distal
wal | s (130) each |nclude a curved protrudi ng segnent (128) at
the end of,gaid ar at heter hub L ncl

' di ng ) i an,
annul ar gr%20e (13 éfggkﬂsﬁgfvﬂﬂ;%ﬁﬁcP ro ?hﬂ?ng 13, in which said

~ needle includes a slot (60) formed in its periphery at
R a location proximal to the needle tip (18), said needle
guard (96) further including'a transverse section (98)
extending between said proxim&i arm (106) and said'dis-
tal wall (112) and including a locking tab (118) re-
ceived in said needle slot (60) when said needle guard

is in its said blocking position.

15. The catheter of one of claims 1 - 14, in which said
needle guard (120) includes two distal walls (130)
which overlap one another and form a distal barrier to
said needle (16) when said needle guard is in its said

blocking position.

16. The catheter of claim 15, in which said needle guard
further comprises a proximal end wall (126) having an
opening (134)  for receiving said f%ééééf (16) there-
through and first and second arms (1 extending re-

spectively between said proximal end wall (126) and

said first and second distal walls (130).

17. The catheter of claim 16, in which said distal walls
(130) each include a curved protruding segment (128) at
the end of said arms, said catheter hub (26) including

an annular groove (136) for receiving said protruding

e

e —
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 segnment s’ when said needle guard is in its

arms (122,124) inclu

said first and second distal walls '(13D) and'a narrow

19.

The catheter of claim 18, in which said clanping means

i ncl udes/ cl anpi n®¥ddd™46) formed on a proxi mal end

whi ch sai d nee-

on t he

dleié16 I ncludes a | arge di anter

sakhd neady

position.* - . *18. The cat heter ﬁtégéﬁjﬁﬂ16 or 17,".in which each of
a Wi de section {144) '‘seclied to

hd

dé&ction

(142) extendi ng frojagintshi wiersesai@Nnbodsal gughd is in its seAld AR -

of said
16 - 19, in
segnent (138)

ian o¥6 s dlheetifewhiph( e8Fh e sdiighe-

wi de section (144). 20. The cat her of one of clains

ter of said Iarge diamef Q%&hg@%'ﬂ o m;gﬁ@@t SecthdR (144) fecurégatto()f

said opening (134) 1n salfd proxina

19.

20.

. 21.

22.
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(126
said fir§5 and second distal walls (130) and a narrow

(4

section ~eXtending from said wide section to said end
wall (126).

The catheter of claim 18, in which said clamping means
includes/d/clamping edge$(146) formed on a proximal end
of said wide section (144).
13

The cathér of one of claims 16 - 19, in which said nee-~
dle (16) includes a large diaﬁeter segment (138) on the
needle shaft inward of sdid needle tip (18), the diame-
ter of said large diameter segment being greater than
that of said opening (134) in said proximal end wall
(126) .

The catheter of one of claims 1 - 20, in which said
needle guard includes a proximal end wall (126) extend-
ing from said resilient portion (120) and including an
opening (134) allowing said needle (16) to pass there-
through, said needle further including a large diameter
segment (138) on the needle shaft inward of said needile
tip (18), the diameter of said large diameter segment
{138) being greater than that of said opening (134) in
said proximal end wall (126).

The catheter of one of claﬁgﬁ }aé 21, further compris-
ing a proximal end wall (Slu'and in which said resil-.

ient means includes an arm extending between said dis-
tal wall (42,112,152) and said proximal end wall

(54,106,168).  _.
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21 -~ Thé catheter of one of clains 1 : 20, .,in which said, vs s
need| e gudrd-includes a proxi mal end V\%QT (126) extend- i ToMring
fromsaid resilient portion (120) and i hcl udi ng an oL : openirnp
(134) ald-pwing sgi %ﬁg}pé Jcﬁ:)ctl agg therecs p’ |d
need e féujrjt her |nc‘=Td I ng axl(ar ge flgm%% 8" fnich said res:....:bér?!g aésa
need! e shaft i naurthdgr sinelutesdlae Curved lip (4t4i)p atl®he tuppati are:te:rf of

said large diangter,s qnent (138) being greater than that of
said opening (1 Aﬁld g wall M%Ai'd proxi mal end wall (126). 22.
The catheter of one of claims 1 - 21, further conpris- ing a

i 108 d h d t
o g1 vl (54 300 A0R a0 WICE 201D 185 Kot cqporid ¢
(42,112, 152) arnithg s&i dalpr dii7anl exesddimgl Bistally and dﬁiﬁﬁﬂyi.ﬁﬂﬁm

Dat t het f |
22, el n which said$ é94S%ftdhdads) of salgf%’f?’ﬁ’e‘f‘a)r n%‘?%a"éasla]a &ﬁ{)eo e

(44) at the upp&feriithaifing at a c3amfifyséade wel16) 42).

25, The catheter of claim 24, further comprising a resil-
ient finger (162) formed in said transverse arm, said
finger and said clamping edge (176) engaging opposing
surfaces of said needle (16) when said needle is in its

said ready and blocking positions.

26. The catheter of claim 25, in whfch said needle (16) in-
cludes a circumferential éroove (178) inwardly of said
tip (18), said finger (162) being adapted to enter into
said groove (178) in the event an axial force is ap-
plied to said needle in the proximal direction when

said needle guard is in its said blocking position.
S —
R O
* .c ! L Ml s *
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24, The catheter of one of claims 21 - 23, further conpri sg \woR (GG
a wall (174) 'extending distally and upwardly from t he @Rt end
¥ cl anpi ng

(172) of sai d K mal end weat» NgeL quﬁg?gglgvommmmom natl ng W
clraim24, further rising a resil-

h h
edge (LG anfSuar arpilo s e T R A oSS PR et

sai ( (1) hrepidigalirdg Quistidgtioefgagi Ng QPPOF};f3nternational PubBllidifde2f Sal WO 42

(16){ wh gdleis inits A1| said ready and bIocklng posi tions.
26. geﬁ%aicsg'%sngéer of claim 25, iln w1(4mhntaaatﬁnanmddaaon(m&) IES—Febmary 1999 (25.02.99)

cl udes—a crrcunferentiat—groove (178) wartty—of —sard P18
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(57) Abstract

A safety IV catheter includes a unitary, resilient needle guard received in a catheter hub. The needle guard includes a proxxmal arm or
wall that includes an opening through which a needle passes for axial movement. When the needle is retracted from the catheter it releases
the force that had prevxous}y prevented movement of the needle guard within the catheter hub, This in tumn causes the needle guard to snap
into a posmon in which it Is clamped onto the needle shaft and in which its distal wall blocks access to the needle tip. In this condition,
the spring needle guard and needle can be removed from the catheter hub. A slot or bulge may be formed in the needle shaft that engages
with the needle guard after the protected needle and needle guard are removed from the catheter hub, thereby to prevent removal of the
protected needle from the needle guard.
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