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(57) Abstract: A needle assembly including a needle tip guard and needle is provided. The needle tip guard includes a proximal

o base defining an opening that is dimensioned for passage of the needle therethrough, first and second clamp members extending
from the proximal base and defining an internal cavity, and a finger tab extending from the proximal base. Each of the first and

o second clamp members define an inner surface including a protrusion extending into the internal cavity. A distal end of each of the
clamp members includes a clamp arm, the clamp arms being supported for movement between an open position and a closed posi -
tion. The finger tab includes a contacting portion for engagement by a user.



SAFETY CATHETER

TECHNICAL FIELD

[0001] The present disclosure relates to needles for use in medical procedures, and in

particular to needle assemblies that include a needle tip guard to cover a tip of a needle to

prevent accidental needle sticks.

BACKGROUND

[0002] There are a variety of needles available for different medical and surgical uses.

For example, intravenous catheters are utilized in various applications for supplying or

withdrawing fluids to or from the body. The intravenous catheter includes an external cannula

for indwelling in a blood vessel of a patient and an internal needle that is inserted into the

external cannula to facilitate smooth piercing of the blood vessel of the patient. In operation, the

internal needle is inserted into the external cannula such that the tip portion of the internal needle

protrudes from a tip portion of the external cannula. The internal needle is manipulated to pierce

a blood vessel and to position the external cannula within the blood vessel. Then, while the

external cannula indwells in the blood vessel, the internal needle is withdrawn from the external

cannula. With the external cannula positioned within a blood vessel, a medical device can be

connected to the rear end portion of the external cannula using, for example, a luer connector, to

facilitate the supply and withdrawal of fluid, e.g., blood, medication, etc., to or from the body.

[0003] After the internal needle is withdrawn from the external cannula, the exposed

needle tip creates a danger of accidental needle stick which can leave a clinician vulnerable to

the transmission of various blood-borne pathogens, such as HIV and hepatitis. While needle tip

protectors have been developed to protect the clinician from needle stick injuries, the cost, ease

of use, and effectiveness of these needle tip protectors leave room for improvement.



[0004] Therefore, it would be beneficial to have a needle tip guard that is easily activated

by a clinician, adequately protects the clinician from accidental needle stick injury, and is

economical to produce.

SUMMARY

[0005] A needle assembly in accordance with the present disclosure includes a needle tip

guard and needle. The needle tip guard includes a proximal base defining an opening that is

dimensioned for passage of the needle therethrough, first and second clamp members extending

from the proximal base and defining an internal cavity, and a finger tab extending from the

proximal base. Each of the first and second clamp members has an inner surface including a

protrusion extending into the internal cavity. A distal end of each of the clamp members

includes a clamp arm, the clamp arms being supported for movement between an open position

and a closed position. The finger tab includes a contacting portion for engagement by a user.

The needle is dimensioned for insertion through the proximal base and clamp members, and

includes a needle cannula having a distal portion including at least one indentation dimensioned

to receive the protrusion of the clamp members. The needle cannula is positionable between the

clamp members to retain the clamp arms in the open position. Receipt of the protrusions within

the indentations of the needle allows the clamp arms to move to the closed position.



[0006] A catheter and needle assembly in accordance with the present disclosure is also

provided. The catheter and needle assembly includes a catheter, a needle, and a needle tip guard.

The catheter is configured for placement in a patient and has a catheter hub attached to a

proximal end thereof. The needle is dimensioned for insertion into the catheter. The needle has

a proximal portion attached to a needle hub and a distal portion terminating in a needle tip. The

distal portion also includes at least one indentation. The needle tip guard includes a proximal

base defining an opening dimensioned for passage of the needle therethrough, and first and

second clamp members extending from the proximal base and defining an internal cavity. Each

of the first and second clamp members has an inner surface including a protrusion extending into

the internal cavity and a distal end supporting a clamp arm. The clamp arms are supported for

movement between an open position in which the needle is positioned between the clamp arms

and a closed position in which the protrusions of the clamp members are received within the at

least one indentation of the needle when the distal end of the needle is retracted within the

internal cavity of the clamp members. A finger tab extends from the proximal base and includes

a contacting portion for engagement by a user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Various embodiments of the present disclosure will be described herein with

references to the accompanying drawings, wherein:

[0008] FIGS. 1A and IB are cross-sectional views of a needle assembly including a

needle tip guard in open and closed positions, respectively, in accordance with an embodiment of

the present disclosure;

[0009] FIG. 2 is a partially exploded perspective view of the needle assembly of FIGS.

1A and IB;



[0010] FIG. 3 is an exploded perspective view of a catheter and needle assembly

including a needle tip guard and a needle in accordance with an embodiment of the present

disclosure;

[0011] FIG. 4A is a perspective view in partial cross-section of the catheter and needle

assembly of FIG. 3 with the needle assembly extending through the catheter and the needle tip

guard in an open position in accordance with an embodiment of the present disclosure;

[0012] FIG. 4B is a perspective view in partial cross-section of the catheter and needle

assembly of FIG. 4A with the needle retracted within the needle tip guard such that the needle tip

guard is in a closed position;

[0013] FIG. 4C is a perspective view in partial cross-section of the catheter and needle

assembly of FIGS. 4A and 4B with the needle assembly removed from the catheter;

[0014] FIG. 5A is a perspective view in partial cross-section of a catheter and needle

assembly in accordance with another embodiment of the present disclosure with the needle

assembly extending through the catheter and the needle tip guard in an open position; and

[0015] FIG. 5B is a perspective view in partial cross-section of the catheter and needle

assembly of FIG. 5A with the needle retracted within the needle tip guard such that the needle tip

guard is in a closed position, and the needle assembly separated from the catheter.

DETAILED DESCRIPTION OF EMBODIMENTS

[0016] Various exemplary embodiments of the present disclosure are discussed

hereinbelow in terms of a needle and needle tip guard assembly. A needle tip guard in

accordance with the present disclosure is utilized with a needle to prevent a clinician from being

harmed by a needle tip. The needle tip guard includes first and second clamp members

extending from a proximal base and defining an internal cavity therebetween. Each clamp



member includes a protrusion extending into the internal cavity. The clamp members are held in

an open position by positioning the body of a needle between a distal end of the first and second

clamp members. The needle includes at least one indentation on a distal portion thereof such

that when the needle is pulled proximally in relation to the needle tip guard the indentation

receives the protrusions of the clamp members thereby allowing the clamp members to close

about the distal portion of the needle such that the needle tip is enclosed within the internal

cavity of the needle tip guard.

[0017] In the following discussion, the terms "proximal" and "trailing" may be employed

interchangeably, and should be understood as referring to the portion of a structure that is closer

to a clinician during proper use. The terms "distal" and "leading" may also be employed

interchangeably, and should be understood as referring to the portion of a structure that is further

from the clinician during proper use. As used herein, the term "patient" should be understood as

referring to a human subject or other animal, and the term "clinician" should be understood as

referring to a doctor, nurse, or other care provider and may include support personnel.

[0018] The following discussion includes a description of embodiments of the presently

disclosed needle and needle tip guard assembly, as well as a description of exemplary

corresponding methods of use in accordance with the principles of the present disclosure.

[0019] FIGS. 1A, IB, and 2 illustrate a needle and needle tip guard assembly 100

including a needle 110 and a needle tip guard 130. Needle 110 includes a needle cannula 112

having a distal portion 114 terminating in a needle tip 116 and a proximal portion 118 adapted to

engage a needle hub, e.g., hub 224 (FIG. 3). Distal portion 114 of needle cannula 112 includes at

least one indentation 120 formed thereon, e.g., an annular recess or two diametrically disposed

indentations. Indentations 120 may be formed by crimping the needle cannula 112 of needle



110, or may be a cut, notch, depression, or other recess for decreasing the effective transverse

dimension of the needle 110 relative to the diameter of the needle cannula 112. It is envisioned

that the length and gauge of needle 110 may vary depending on the application of use.

[0020] Needle tip guard 130 includes a proximal base 132 having first and second clamp

members 144 extending therefrom. A cavity 134 extends between a distal end 136 of the clamp

members 144 and proximal base 132. An inner surface 138 of each of clamp members 144

includes a protrusion 140 extending into cavity 134 and being received within the indentations

120 of needle 110 as described in further detail below. It is envisioned that protrusions 140 may

be defined by bumps, knurls, balls, knobs, or other protuberance configurations that are adapted

to receive indentation 120 of needle 110. Distal end 136 of clamp members 144 include clamp

arms 144a and 144b supported for movement between an open position (FIG. 1A) and a closed

position (FIG. IB). Clamp members 144 are biased towards a closed position as illustrated in

FIG. IB, such that tension must be provided on the clamp members 144 by the needle cannula

112 of needle 110 to hold the clamp members 144 in the open position as illustrated in FIG. 1A.

This bias may be inherent in the material used to construct the needle tip guard 130.

[0021] Finger tab 146 is attached to proximal portion of needle tip guard 130 and

includes a contacting portion 148 for enabling a clinician to control the needle tip guard 130 with

his or her finger. As illustrated, finger tab 146 is secured to proximal base 132 by overmolding

proximal base 132 around a proximal end 147 of finger tab 146. It is envisioned that finger tab

146 may be attached to proximal base 132 of needle tip guard 130 via a variety of conventional

mechanical and/or chemical means. Alternatively, finger tab 146 may be attached to one or both

of the clamp arms 144. In embodiments, contacting portion 148 of finger tab 146 may be

textured to improve the grip thereof by a clinician. Contacting portion 148 is spaced from, and



extends laterally along, clamp member 144 from the proximal portion 118 toward distal portion

114.

[0022] Needle cannula 112 of needle 110 is slidably engaged with needle tip guard 130.

As illustrated in FIG. 1A, needle 110 extends distally through needle tip guard 130. More

specifically, needle 110 extends through a proximal opening 152 defined in proximal base 132 of

needle tip guard 130, through the cavity 134 defined by clamp members 144, and between clamp

arms 144a and 144b of clamp members 144. As illustrated in FIGS. 1A and IB, in one

embodiment, clamp arm 144a is positioned proximally of clamp arm 144b.

[0023] In use, as distal portion 114 of needle 110 is withdrawn towards proximal base

132, as described in further detail below, indentation or indentations 120 on distal portion 114 of

needle 110 receives the protrusions 140 on the inner surface 138 of the clamp members 144,

releasing the tension in each of the clamp members 144 and allowing the clamp members 144 to

close. A tight fit is created between the indentation 120 of the needle 110 and the protrusion 140

of the needle tip guard 130 thereby increasing the pull-off resistance of the needle tip guard 130

from the needle 110. The different lengths of the clamp arms 144a and 144b ensure closure of

the distal end 136 of clamp arms 144a and 144b, and prevent the needle tip 116 from re-

emerging therethrough. Alternatively, clamp members 144 may be substantially equal in length.

[0024] A catheter and needle assembly 200 in accordance with another embodiment of

the present disclosure is illustrated in FIGS. 3-4C. Catheter and needle assembly 200 includes a

catheter 260 and a needle 210 insertable into an internal channel 262 of catheter 260. The

catheter 260 includes a proximal portion 264 connected to a catheter hub 266 and a distal portion

268 terminating in a distal end 270. Catheter 260 is configured to indwell in a blood vessel of a

patient for withdrawing blood from the blood vessel or for supplying medicine solutions or other



fluids intravenously to the patient. Catheter hub 266 defines an internal chamber 272

dimensioned to receive needle tip guard 130. A proximal end 274 of the catheter hub 266

includes a slot 275 having a generally "U" shaped recess, cut-out, or the like, that is dimensioned

to receive finger tab 146. Proximal end 274 is also adapted to engage a medical device, e.g., a

syringe or a tubing set (not shown), to administer and/or remove fluids from a blood vessel of a

patient via internal chamber 272.

[0025] Needle 210 includes a needle cannula 212 having a distal portion 214 terminating

in a sharp needle tip 216 and a proximal portion 218 adapted to engage a needle hub 224. Distal

portion 214 of needle cannula 212 includes at least one indentation 220 formed, or supported,

thereon. The needle hub 224 defines a flash chamber 226 that will fill with blood upon entry

into the vein to confirm proper placement of the needle within a vein. Prior to removal of needle

210 from catheter 260, needle tip guard 130 is positioned within internal chamber 272 of catheter

hub 266.

[0026] As illustrated in FIG. 3, a cap 280 may be provided that includes an open

proximal end 281 and a closed distal end 282 defining an internal cavity 284. The open proximal

end 281 is releasably connectable to needle hub 224 such that the intervening components of the

catheter and needle assembly, i.e., the catheter hub 266, catheter 260, and distal portion 214 of

needle 210 extending through catheter 260, are housed within internal cavity 284. The inner

diameter of proximal end 281 may be sized and dimensioned to accommodate the outer diameter

of the needle hub 224. In embodiments, the proximal end 281 of cap 280 and needle hub 224 are

configured to include mating structures to secure cap 280 to needle hub 224, such as by friction

or snap fit. Other mechanical means for engaging cap 280 with needle hub 224 may also be

employed, such as bayonet coupling, threaded connections, among other conventional



male/female fasteners.

[0027] The catheter 260, needle 210, needle tip guard 130, and components thereof may

be fabricated from any biocompatible material, such as metals like stainless steel, titanium, and

aluminum, or polymers like polypropylene, polycarbonate, polyurethane, nylon, silicone,

polyether imides, polyether ether ketones, ABS resins, and polyethylene. Alternatively, the

components of the catheter and needle assembly 200 may be formed from any biocompatible

material having the requisite strength characteristics. Other materials, such as fluororesins may

be incorporated into the catheter and needle assembly 200.

[0028] In an assembled state, as illustrated in FIG. 4A, needle tip guard 130 is positioned

within chamber 272 of catheter hub 266 such that finger tab 146 is received within slot 275 (FIG.

4C) of catheter hub 266 and contacting portion 148 of finger tab 146 is accessible for

engagement by a clinician. Needle 210 extends through needle tip guard 130 such that the distal

portion 214 of needle 210 extends from distal end 270 of catheter 260. Needle tip guard 130 is

retained within internal chamber 272 of catheter hub 266 by application of a force on finger tab

146. Alternatively, other known retention means may be employed, e.g., mechanical couplings

such as ribs, frangible connectors, etc. between the needle tip guard 130 and catheter hub 266.

When catheter and needle assembly 200 is inserted into a patient, needle tip 216 of needle 210 is

utilized to pierce a portion of a tissue of a patient to access and position catheter 260 within a

blood vessel.

[0029] After catheter 260 is properly positioned within the blood vessel, a clinician may

hold catheter hub 266, with a finger placed against contacting portion 148 of finger tab 146, with

one hand while pulling needle 210 proximally, in the direction of arrow "P" as illustrated in FIG.

4B, with his or her free hand from the catheter 260. As this occurs, distal portion 214 of needle



210 is pulled from internal channel 262 of catheter 260 and into needle tip guard 130 positioned

within internal chamber 272 of catheter hub 266. During proximal movement of needle 210 in

relation to clamp members 144, indentations 220 on distal portion 214 of needle 210 receive

protrusions 140 of clamp members 144, thereby releasing tension in clamp members 144 such

that the clamp arms 144a and 144b are allowed to close around needle tip 216. Needle tip 216 is

retained within the needle tip guard 130 to minimize the likelihood of needle stick injury.

[0030] The needle tip 216 with the needle tip guard 130 safely disposed thereabout may

then be removed from the catheter hub 266, as illustrated in FIG. 4C. Needle 210 may then be

safely and properly discarded. After needle 210 has been removed from catheter 260, a medical

device, e.g., a syringe, tubing set, etc., may be connected to proximal end 274 of catheter hub

266 via the connector 265, e.g., a luer connector, on the catheter hub 266.

[0031] The catheter and needle assembly 200 is not limited to use with blood vessels. It

is envisioned that the catheter and needle assembly 200 may be utilized in other areas in a

patient's body, such as the thoracic cavity, pleural cavity, gallbladder and liver, renal pelvis,

bladder, etc. In such cases, it can be used not only in supplying medicine solutions, etc., to a

prescribed area in the human body, but also in removing fluids from the prescribed area in the

body.

[0032] Referring now to FIGS. 5A and 5B, an alternate embodiment of a catheter and

needle assembly 300 of the present disclosure is illustrated. Catheter and needle assembly 300 is

substantially similar to catheter and needle assembly 200 and will only be described with respect

to the differences therebetween. Catheter 360 includes a proximal portion 364 connected to a

catheter hub 366 and a distal portion 368 terminating in a distal end 370. The needle assembly

includes needle 310 and needle tip guard 330. Needle 310 includes a proximal portion 318



adapted to engage needle hub 324, and a distal portion 314 including indentations 320 and

terminating in a needle tip 316. Needle tip guard 330 includes proximal base 332 with housing

345 and first and second clamp members 344 extending therefrom. Housing 345 coaxially

extends around clamp members 344. A cavity 334 extends between a distal end 336 of the

clamp members 344 and proximal base 332. An inner surface 338 of each of clamp members

344 includes a protrusion 340 extending into cavity 334 and being received within the

indentations 320 of needle 310. Finger tab 346 extends orthogonally outwardly from proximal

base 332 and housing 345. Finger tab 346 includes a contacting portion 348 that may act as a

push pad while inserting catheter 360 into a vein and as a pull tab during withdrawal of needle

310 from catheter 360. As illustrated, finger tab 346 is integrally formed with proximal base

332. Housing 345 is dimensioned for positioning between needle hub 324 and catheter hub 366.

[0033] In an assembled state, as illustrated in FIG. 5A, needle 310 extends through

needle tip guard 330 and catheter 360 such that the distal portion 314 of needle 310 extends from

distal end 370 of catheter 360. Needle tip guard 330 abuts catheter hub 366 by application of a

force on finger tab 346. When catheter and needle assembly 300 is inserted into a patient, needle

tip 316 of needle 310 is utilized to pierce a portion of a tissue of a patient to access and position

catheter 360 within a blood vessel. Finger tab 346 may be utilized as a push pad to aid in the

insertion of catheter 360 within the blood vessel.

[0034] After catheter 360 is properly positioned within the blood vessel, a clinician may

hold housing 345 and catheter hub 366 together with one hand, and remove needle 310 from

catheter 360 by pulling needle 310 proximally into housing 345 with his or her free hand. As

this occurs, distal portion 314 of needle 310 is pulled from internal channel 362 of catheter 360

and into clamp members 344 positioned within housing 345. During proximal movement of



needle 310 in relation to clamp members 344, indentations 320 on distal portion 314 of needle

310 receive protrusions 340 of clamp members 344, thereby releasing tension in clamp members

344 such that the clamp arms 344a and 344b are allowed to close around needle tip 316 as

illustrated in FIG. 5B. Needle tip 316 is retained within the needle tip guard 330. The needle

310, housed within needle tip guard 330, may then be safely and properly discarded. After

needle 310 has been removed from catheter 360, a medical device, e.g., a syringe, tubing set,

etc., may be connected to proximal end 374 of catheter hub 366 via the connector 365 on the

catheter hub 366.

[0035] Persons skilled in the art will understand that the devices and methods specifically

described herein, and illustrated in the accompanying drawings, are non-limiting exemplary

embodiments. It is envisioned that the elements and features illustrated or described in

connection with one exemplary embodiment may be combined with the elements and features of

another without departing from the scope of the present disclosure. As well, one skilled in the

art will appreciate further features and advantages of the disclosed devices and methods based on

the above-described embodiments. As such, further modifications and equivalents of the

invention herein disclosed can occur to persons skilled in the art using no more than routine

experimentation, and all such modifications and equivalents are believed to be within the spirit

and scope of the disclosure as defined by the following claims.



WHAT IS CLAIMED IS:

1. A needle assembly comprising:

a needle tip guard comprising:

a proximal base defining an opening dimensioned for passage of a needle

therethrough;

first and second clamp members extending from the proximal base and defining

an internal cavity, each of the first and second clamp members having an inner surface

including a protrusion extending into the internal cavity and a distal end supporting a

clamp arm, the clamp arms being supported for movement between an open position and

a closed position; and

a finger tab extending from the proximal base and including a contacting portion

for engagement by a user; and

a needle dimensioned for insertion through the proximal base and clamp members, the

needle having a needle cannula including a distal portion having at least one indentation

dimensioned to receive the protrusion of the clamp members, the needle cannula of the needle

being positionable between the clamp members to retain the clamp arms in the open position,

whereby receipt of the protrusions within the at least one indentation of the needle upon

retraction of the distal portion of the needle within the internal cavity of the clamp members

allows the clamp arms to move to the closed position.

2. The needle assembly of claim 1, wherein the contacting portion of the finger tab

extends laterally along the clamp members in spaced relation therefrom.

3. The needle assembly of claim 1, wherein the finger tab extends orthogonally

outwardly from the proximal base.



4 . The needle assembly of any one of claims 1 to 3, wherein a housing extends from

the proximal base coaxially around the first and second clamp members.

5. The needle assembly of any one of claims 1 to 4, wherein the clamp members are

different lengths.

6 . The needle assembly of any one of claims 1 to 5, wherein each clamp arm is

integrally formed with a respective clamp member.

7. A catheter and needle assembly comprising:

a catheter configured for placement in a patient, the catheter having a catheter hub

attached to a proximal end thereof;

a needle dimensioned for insertion within the catheter, the needle having a proximal

portion attached to a needle hub and a distal portion including at least one indentation, the distal

portion terminating in a needle tip; and

a needle tip guard comprising:

a proximal base defining an opening dimensioned for passage of the needle

therethrough;

first and second clamp members extending from the proximal base and defining

an internal cavity, each of the first and second clamp members having an inner surface

including a protrusion extending into the internal cavity and a distal end supporting a

clamp arm, the clamp arms being supported for movement between an open position in

which the needle is positioned between the clamp arms and a closed position in which the

protrusions of the clamp members are received within the at least one indentation of the

needle when the distal end of the needle is retracted within the internal cavity of the



clamp members; and

a finger tab extending from the proximal base and including a contacting portion

for engagement by a user.

8. The catheter and needle assembly of claim 7, wherein the finger tab is positioned

externally of the catheter hub.

9. The catheter and needle assembly of claim 7 or 8, wherein the needle tip guard is

positioned within the catheter hub.

10. The catheter and needle assembly of any one of claims 7 to 9, wherein the

catheter hub includes a slot defined in a proximal end thereof and the finger tab is dimensioned

to be received within the slot.

11. The catheter and needle assembly of any one of claims 7 to 10, wherein the needle

tip guard includes a housing extending from the proximal base coaxially around the first and

second clamp members.

12. The catheter and needle assembly of claim 11, wherein a distal end of the housing

is positioned to abut a proximal end of the catheter hub.

13. The catheter and needle assembly of any one of claims 7 to 12, wherein the needle

tip guard is positioned between a distal end of the needle hub and a proximal end of the catheter

hub.

14. The catheter and needle assembly of any one of claims 7 to 13, further comprising

a cap including an open proximal end releasably connectable to the needle hub.
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