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ERGONOMIC IV SYSTEMS 

B ACKGROUND 

[0001] The present invention is generally directed to systems and methods for 

intravenous ("IV") delivery, by which fluids can be administered directly to the vascular 

system of a patient. More particularly, the present invention is directed to IV catheter 

systems and methods that facilitate insertion into the patient and/or motion from an insertion 

configuration to a fluid delivery configuration in which fluid can be delivered to the patient 

through the IV catheter system. An IV catheter system according to the invention is used 

broadly herein to describe components used to deliver the fluid to the patient, for use in 

arterial, intravenous, intravascular, peritoneal, and/or non-vascular administration of fluid. 

Of course, one of skill in the art may use an IV catheter system to administer fluids to other 

locations within a patient's body. 

[0002] Known IV catheter systems and methods have a number of deficiencies. Many 

such systems require the clinician to use two hands to position the IV catheter system and/or 

insert the needle into the fluid delivery location on the patient (for example, the vein into 

which fluid is to be delivered). Further, many such systems require the clinician to use two 

hands to move the IV catheter system from the insertion configuration to a fluid delivery 

configuration, in which the needle is removed from the cannula to permit fluid to be delivered 

to the vein through the cannula. Thus, the clinician is required to stabilize the patient's arm 

or other body part having the fluid delivery location prior to insertion of the IV catheter 

system. As a result, extra time is required for the clinician to initiate transfusion. Further, the 

clinician is unable to perform any other task, such as stabilizing or reassuring the patient, 

during insertion and/or motion to the fluid delivery configuration. 

[0003] Accordingly, there is a need for IV catheter systems and methods that facilitate 

IV catheter system placement, insertion, and/or preparation for fluid delivery. There is a 

further need for such IV catheter systems that are inexpensive, easy to manufacture, and 

versatile. 

BRIEF SUMMARY OF THE INVENTION 

[0004] Embodiments of the present invention are generally directed to an IV catheter 

system with enhanced ergonomics. In some embodiments, the IV catheter system may be 

inserted and moved to the fluid delivery configuration with only one hand. The IV catheter 

system may have a catheter component with a catheter component and a needle component. 
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The catheter component may have a catheter hub with a catheter hub distal end and a catheter 

hub proximal end. The catheter hub may be shaped to define a chamber extending between 

the catheter hub distal end and the catheter hub proximal end, and a needle port at the catheter 

hub proximal end that provides access to the chamber. The catheter component may also 

have a cannula extending distally from the catheter hub distal end, and a push feature 

protruding outwardly from the catheter hub. The needle component may have a needle hub 

with a needle hub distal end and a needle hub proximal end, a needle extending distally from 

the needle hub distal end along an axis, and a grip extending from the needle hub, generally 

parallel to the axis. The grip may have a pull feature. In the insertion configuration, the 

needle may be positioned within the cannula and the needle hub distal end may be seated in 

the needle port. In the fluid delivery configuration, the needle may be positioned outside the 

catheter hub. The push feature may be positioned to receive first contact from a first digit of 

a hand of a user to urge the catheter hub distally. Further, the pull feature may be positionec 

to receive second contact from a second digit of the hand simultaneously with receipt of the 

first contact such that the first and second contacts cooperate to urge the IV catheter system to 

move from the insertion configuration to the fluid delivery configuration. 
w w 

The catheter hub may have a catheter hub intermediate portion between the 

catheter hub proximal end and the catheter hub distal end. The catheter component may 

further have an extension tubing junction extending outwardly from the catheter hub 

intermediate portion to connect the catheter hub to extension tubing. The push feature may 

have a push surface extending between the catheter hub intermediate portion and the 

extension tubing junction. The push surface may be oriented substantially perpendicular to 

the axis. 

The grip may have a recess shaped to receive the extension tubing junction in 

the insertion configuration. Moving the IV catheter system from the insertion configuration 

to the fluid delivery configuration may include rotating the needle component relative to the 

catheter component about the axis to withdraw the extension tubing junction from the recess. 

The catheter component may further have a septum within the chamber, 

through which the needle passes in the insertion configuration. The septum may be 

configured to provide a sufficiently low resistance to withdrawal of the needle through the 

septum to enable the hand, alone, to move the IV catheter system from the insertion 

configuration to the fluid delivery configuration. 

The catheter component may further have a securement platform with a first 

wing extending from the catheter hub, generally parallel to the axis. In the fluid delivery 
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configuration, the first wing may rest on skin of a patient receiving fluid through the I\ 

catheter svstem. 

The securement platform may further have a second wing extending from the 

catheter huh, generally coplanar with the first wing. In the fluid delivery configuration, the 

second wing may also rest on the skin. 

In the insertion configuration, the first wing and the grip may be generally 

parallel to each other and may be positioned in abutting relation to each other. During 

motion of the IV catheter system from the insertion configuration to the fluid delivery 

configuration, the grip may slide along the first wing. 

At least one of the first wing and the grip may have one or more alignment 

features. The alignment features may cause the first wing and the grip to remain positioned 

in abutting relation to each other during motion of the IV catheter system from the insertion 

configuration toward the fluid delivery configuration. 

At least one of the first wing and the grip may have one or more lockin 

features. The locking features may cause the IV catheter system to remain in the insertion 

configuration until the first contact and the second contact cooperate to provide a 

disengagement force sufficient to unlock the one or more locking features. 

The pull feature may be a leading edge of the grip. The leading edge may be 

shaped and sized to comfortably receive the second contact. 

According to one exemplary method for preparing an IV catheter system to 

deliver fluid to a patient, the IV catheter system may again have an insertion configuration 

and a fluid delivery configuration. The method may include positioning the TV catheter 

system proximate a fluid delivery location of a patient. The IV catheter system may have a 

catheter component and a needle component. The catheter component may have a catheter 

hub that has a catheter hub distal end and a catheter hub proximal end. The catheter hub may 

be shaped to define a chamber extending between the catheter hub distal end and the catheter 

hub proximal end, and a needle port at the catheter hub proximal end that provides access to 

the chamber. The catheter component may also have a cannula extending distally from the 
/"a atheter hub distal end, and a push feature protruding outwardly from the catheter hub. The 

needle component may have a needle hub that has a needle hub distal end and a needle hub 

proximal end. The needle component may also have a needle extending distally from the 

needle hub distal end along an axis, and a grip extending generally parallel to the axis, the 

grip comprising a pull feature. The method may also include, with the IV catheter system in 

the insertion configuration, in which the needle is positioned within the cannula and the 
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needle hub distal end is seated in the needle port, using a single hand to insert the needle and 

the cannula into the fluid delivery location. Further, the method may include, with the needle 

and cannula in the fluid delivery location, using the single hand to push the push feature 

while pulling the pull feature to urge the IV catheter system to move from the insertion 

configuration to the fluid delivery configuration, in which the needle is positioned outside the 

catheter huh. 

The catheter hub may have a catheter hub intermediate portion between the 

catheter hub proximal end and the catheter hub distal end. The catheter component may 

further have an extension tubing junction extending outwardly from the catheter hub 

intermediate portion to connect the catheter hub to extension tubing. The push feature may 

be a push surface extending between the catheter hub intermediate portion and the extension 

tubing junction. The push surface may be oriented substantially perpendicular to the axis. 

Pushing the push feature may include pressing on the push surface. 

The catheter component may further have a securement platform with a first 

wing extending from the catheter hub, generally parallel to the axis. Urging the IV catheter 

system to move from the insertion configuration to the fluid delivery configuration may 

include positioning the first wing to rest on skin of the patient. 

In the insertion configuration, the first wing and the grip may be generally 

parallel to each other and may be positioned in abutting relation to each other. Urging the IV 

catheter system to move from the insertion configuration to the fluid delivery configuration 

may include causing the grip to slide along the first wing. 

[0018] At least one of the first wing and the grip may have one or more alignment 

features. Urging the IV catheter system to move from the insertion configuration to the fluid 

delivery configuration may include, with the one or more alignment features, causing the first 

wing and the grip to remain positioned in abutting relation to each other during motion of the 

IV catheter system from the insertion configuration toward the fluid delivery configuration. 

At least one of the first wing and the grip may have one or more locking 

features. Urging the IV catheter system to move from the insertion configuration to the fluid 

delivery configuration may include providing a disengagement force sufficient to unlock the 

one or more locking features. 

[0020] The pull feature may be a leading edge of the grip. Pulling the pull feature may 

include pulling on the leading edge with the single hand. 

In some embodiments, an IV catheter system may have an insertk 

configuration and a fluid delivery configuration. The IV catheter system may have a catheter 
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component and a needle component. The catheter component may have a catheter huh with a 

catheter hub distal end, a catheter hub proximal end, and a catheter hub intermediate portion 

between the catheter hub proximal end and the catheter hub distal end. The catheter hub may 

be shaped to define a chamber extending between the catheter hub distal end and the catheter 

hub proximal end, and a needle port at the catheter hub proximal end that provides access to 

the chamber. The catheter component may also have a cannula extending distally from the 

catheter hub distal end, an extension tubing junction extending outwardly from the catheter 

hub intermediate portion to connect the catheter hub to extension tubing, a septum within the 

chamber, and a push feature protruding outwardly from the catheter hub. The needle 

component may have a needle hub with a needle hub distal end and a needle hub proximal 

end, a needle extending distally from the needle hub distal end along an axis, and a grip 

extending generally parallel to the axis. The grip may have a pull feature defined by a 

leading edge of the grip. In the insertion configuration, the needle may be positioned within 

the cannula, the needle may pass through the septum, and the needle hub distal end may be 

seated in the needle port. In the fluid delivery configuration, the needle may be positioned 

outside the catheter hub. The push feature may be positioned to receive first contact from a 

first digit of a hand of a user to urge the catheter hub distally. Further, the pull feature may 

be positioned to receive second contact from a second digit of the hand simultaneously with 

receipt of the first contact such that the first and second contacts cooperate to urge the IV 

catheter system to move from the insertion configuration to the fluid delivery configuration. 

The leading edge may be shaped and sized to comfortably receive the second contact. The 

septum may be configured to provide a sufficiently low resistance to withdrawal of the needle 

through the septum to enable the hand, alone, to move the IV catheter system from the 

insertion configuration to the fluid delivery configuration. 

[0022] The push feature may have a push surface extending between the catheter hub 

intermediate portion and the extension tubing junction. The push surface may be oriented 

substantially perpendicular to the axis. 

[0023] The catheter component may further have a securement platform with a first 

wing extending from the catheter hub, generally parallel to the axis such that, in the fluid 

delivery configuration, the first wing rests on skin of a patient receiving fluid through the IV 

catheter system. Further, the catheter component may have a second wing extending from 

the catheter hub, generally coplanar with the first wing such that, in the fluid delivery 

configuration, the second wing also rests on the skin. In the insertion configuration, the first 

wing and the grip may be generally parallel to each other and may be positioned in abutting 
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relation to each other. During motion of the IV catheter system from the insertion 

configuration to the fluid delivery configuration, the grip may slide along the first wing. 

In a first implementation of the invention, an IV catheter system is provided 

comprising an insertion configuration and a fluid delivery configuration, the IV catheter 

system comprising a catheter component comprising: a catheter hub comprising a catheter 

hub distal end and a catheter hub proximal end, wherein the catheter hub is shaped to define a 

chamber extending between the catheter hub distal end and the catheter hub proximal end, 

and a needle port at the catheter hub proximal end that provides access to the chamber; a 

cannula extending distally from the catheter hub distal end; and a push feature protruding 

outwardly from the catheter hub. The IV catheter system further comprises a needle 

component comprising: a needle hub comprising a needle hub distal end and a needle hub 

proximal end; a needle extending distally from the needle hub distal end along an axis; and a 

grip extending from the needle hub, generally parallel to the axis, the grip comprising a pull 

feature, wherein, in the insertion configuration, the needle is positioned within the cannula 

and the needle hub distal end is seated in the needle port, and wherein, in the fluid delivery 

configuration, the needle is positioned outside the catheter hub, and wherein the push feature 

is positioned to receive first contact from a first digit of a hand of a user to urge the catheter 

hub distally and the pull feature is positioned to receive second contact from a second digit of 

the hand simultaneously with receipt of the first contact such that the first and second 

contacts cooperate to urge the IV catheter system to move from the insertion configuration to 

the fluid delivery configuration. 

In some instances, the catheter hub of the IV catheter system further comprises 

a catheter hub intermediate portion between the catheter hub proximal end and the catheter 

hub distal end, wherein the catheter component further comprises an extension tubing 

junction extending outwardly from the catheter hub intermediate portion to connect the 

catheter hub to extension tubing, wherein the push feature comprises a push surface 

extending between the catheter hub intermediate portion and the extension tubing junction, 

wherein the push surface is oriented substantially perpendicular to the axis. 

In some instances, the grip of the IV catheter system further comprises a recess 

shaped to receive the extension tubing junction in the insertion configuration, wherein 

moving the IV catheter system from the insertion configuration to the fluid delivery 

configuration comprises rotating the needle component relative to the catheter component 

about the axis to withdraw the extension tubing junction from the recess. 
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[0027] In some instances, the catheter component of the IV catheter system further 

comprises a septum within the chamber, through which the needle passes in the insertion 

configuration, wherein the septum is configured to provide a sufficiently low resistance to 

withdrawal of the needle through the septum to enable the hand, alone, to move the IV 

catheter system from the insertion configuration to the fluid delivery configuration. In some 

instances, the catheter component further comprises a securement platform comprising a first 

wing extending from the catheter hub, generally parallel to the axis such that, in the fluid 

delivery configuration, the first wing rests on skin of a patient receiving fluid through the IV 

catheter svstem. 

In some instances, the securement platform of the IV catheter system further 

comprises a second wing extending from the catheter hub, generally coplanar with the first 

wing such that, in the fluid delivery configuration, the second wing also rests on the skin. 

In some instances, the first wing and the grip are generally parallel to each 

other and are positioned in abutting relation to each other in the insertion configuration of the 

IV catheter system, wherein, during motion of the IV catheter system from the insertion 

configuration to the fluid delivery configuration, the grip slides along the first wing. 

In some instances, at least one of the first wing and the grip of the IV catheter 

system comprises one or more alignment features that cause the first wing and the grip to 

remain positioned in abutting relation to each other during motion of the IV catheter system 

from the insertion configuration toward the fluid delivery configuration. In some instances, at 

least one of the first wing and the grip comprises one or more locking features that cause the 

IV catheter system to remain in the insertion configuration until the first contact and the 

second contact cooperate to provide a disengagement force sufficient to unlock the one or 

more locking features. 

In some instances, the pull feature of the IV catheter system comprises a 

leading edge of the grip, wherein the leading edge is shaped and sized to comfortably receive 

the second contact. 

In a second implementation of the invention, a method is provided for 

preparing an IV catheter system to deliver fluid to a patient, the IV catheter system 

comprising an insertion configuration and a fluid delivery configuration, and the method 

comprising: 1) positioning the IV catheter system proximate a fluid delivery location of a 

patient, wherein the IV catheter system comprises a catheter component comprising: a 

catheter hub comprising a catheter hub distal end and a catheter hub proximal end, wherein 

the catheter hub is shaped to define a chamber extending between the catheter hub distal end 
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and the catheter huh proximal end, and a needle port at the catheter hub proximal end that 

provides access to the chamber; a cannula extending distally from the catheter hub distal end 

and a push feature protruding outwardly from the catheter hub; and a needle component 

comprising: a needle hub comprising a needle hub distal end and a needle hub proximal end; 

a needle extending distally from the needle hub distal end along an axis; and a grip extendin 

from the needle hub, generally parallel to the axis, the grip comprising a pull feature; 2) with 

the IV catheter system in the insertion configuration, in which the needle is positioned within 

the cannula and the needle hub distal end is seated in the needle port, using a single hand to 

insert the needle and the cannula into the fluid delivery location; and 3) with the needle and v ^ 

cannula in the fluid delivery location, using the single hand to push the push feature while 

pulling the pull feature to urge the IV catheter system to move from the insertion 

configuration to the fluid delivery configuration, in which the needle is positioned outside the 

catheter hub. 

In some instances, the catheter hub of the IV catheter system of the method 
y V 

comprises a catheter hub intermediate portion between the catheter hub proximal end and the 

catheter hub distal end, wherein the catheter component further comprises an extension 

tubing junction extending outwardly from the catheter hub intermediate portion to connect 

the catheter hub to extension tubing, wherein the push feature comprises a push surface 

extending between the catheter hub intermediate portion and the extension tubing junction, 

wherein the push surface is oriented substantially perpendicular to the axis, wherein pushin 

the push feature comprises pressing on the push surface. 

In some instances, the catheter component of the IV catheter system of the 

method further comprises a securement platform comprising a first wing extending from the 

catheter hub, generally parallel to the axis, wherein urging the IV catheter system to move 

from the insertion configuration to the fluid delivery configuration comprises positioning the 

first wing to rest on skin of the patient. 

In some instances, in the insertion configuration of the IV catheter system of 

the method, the first wing and the grip are generally parallel to each other and are positioned 

in abutting relation to each other, wherein urging the IV catheter system to move from the 

insertion configuration to the fluid delivery configuration comprises causing the grip to slide 

along the first wing. In some instances, at least one of the first wing and the grip comprises 

one or more alignment features, wherein urging the IV catheter system to move from the 

insertion configuration to the fluid delivery configuration comprises, with the one or more 

alignment features, causing the first wing and the grip to remain positioned in abutting 
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relation to each other during motion of the IV catheter system from the insertion 

configuration toward the fluid delivery configuration. 

In some instances, at least one of the first wing and the grip of the IV catheter 

system of the method comprises one or more locking features, wherein urging the IV catheter 

system to move from the insertion configuration to the fluid delivery configuration comprises 

providing a disengagement force sufficient to unlock the one or more locking features. 

In some instances, the pull feature of the IV catheter system of the method 

further comprises a leading edge of the grip, wherein pulling the pull feature comprises 

pulling on the leading edge with the single hand. 

In a third implementations of the invention, an IV catheter system is provided 

comprising an insertion configuration and a fluid delivery configuration, the IV catheter 

system comprising: a catheter component comprising: a catheter huh comprising a catheter 

hub distal end, a catheter hub proximal end, and a catheter hub intermediate portion between 

the catheter hub proximal end and the catheter hub distal end, wherein the catheter hub is 

shaped to define a chamber extending between the catheter hub distal end and the catheter 

hub proximal end, and a needle port at the catheter hub proximal end that provides access to 

the chamber; a cannula extending distally from the catheter hub distal end; an extension 

tubing junction extending outwardly from the catheter hub intermediate portion to connect 

the catheter hub to extension tubing; a septum within the chamber; and a push feature 

protruding outwardly from the catheter hub; and a needle component comprising: a needle 

hub comprising a needle hub distal end and a needle hub proximal end; a needle extending 

distally from the needle hub distal end along an axis; and a grip extending from the needle 

hub, generally parallel to the axis, the grip comprising a pull feature defined by a leading 

edge of the grip, wherein, in the insertion configuration, the needle is positioned within the 

cannula, the needle passes through the septum, and the needle hub distal end is seated in the 

needle port, wherein, in the fluid delivery configuration, the needle is positioned outside the 

catheter hub, wherein the push feature is positioned to receive first contact from a first digit 

of a hand of a user to urge the catheter hub distally and the pull feature is positioned to 

receive second contact from a second digit of the hand simultaneously with receipt of the first 

contact such that the first and second contacts cooperate to urge the IV catheter system to 

move from the insertion configuration to the fluid delivery configuration, wherein the leading 

edge is shaped and sized, to comfortably receive the second contact, wherein the septum is 

configured to provide a sufficiently low resistance to withdrawal of the needle through the 
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septum to enable the hand, alone, to move the IV catheter system from the insertion 

configuration to the fluid delivery configuration. 

In some instances, the push feature of the IV catheter system further comprises 

a push surface extending between the catheter hub intermediate portion and the extension 

tubing junction, wherein the push surface is oriented substantially perpendicular to the axis. 

In some instances, the catheter component further comprises a securement platform 

comprising: a first wing extending from the catheter hub, generally parallel to the axis such 

that, in the fluid delivery configuration, the first wing rests on skin of a patient receiving fluid 

through the IV catheter system; and a second wing extending from the catheter hub, generally 

coplanar with the first wing such that, in the fluid delivery configuration, the second wing 

also rests on the skin, wherein, in the insertion configuration, the first wing and the grip are 

generally parallel to each other and are positioned in abutting relation to each other, wherein, 

during motion of the IV catheter system from the insertion configuration to the fluid delivery 

configuration, the grip slides along the first wing. 

In some instances, the catheter hub of the IV catheter system further comprises 

a catheter hub intermediate portion between the catheter hub proximal end and the catheter 

hub distal end, wherein the catheter component further comprises an extension tubing 

junction extending outwardly from the catheter hub intermediate portion to connect the 

catheter hub to extension tubing, and wherein the first wing extends between the catheter hub 

intermediate portion and the extension tubing junction but does not extend outwardly beyond 

the extension tubing junction. 

In some instances, the needle component of the IV catheter system further 

includes a flash component having a proximal vent and at least one side vent. In some 

instances, the catheter component includes a visual indicator. In some instances, the visual 

indicator is covered by the needle hub distal end when a tip of the needle extends distally 
V I V 

beyond the cannula and that is exposed when the tip of the needle is withdrawn into the 

cannula. 

In some instances, the needle component of the IV catheter system includes 

side grips and the catheter component includes a push tab. In some instances, the needle 

component includes a flash chamber, the side grips being formed on the flash chamber. In 

some instances, the catheter component further comprises: a securement platform comprising 

a first wing extending from the catheter hub, generally parallel to the axis such that, in the 

fluid delivery configuration, the first wing rests on skin of a patient receiving fluid through 

the IV catheter system; and an extension tubing junction extending outwardly from the 
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catheter huh intermediate portion to connect the catheter hub to extension tubing, wherein the 

extension tubing junction extends in an opposite direction of the first wing. 

[0043] In some instances, the catheter component of the IV catheter system farther 

comprises a second wing that extends in the opposite direction of the first wing, the second 

wing incorporating but not extending beyond the extension tubing junction. In some 

instances, the second wing is formed of a rigid material and the first wing is formed of a 

flexible material. In some instances, the first wing is configured to pivot with respect to the 

catheter hub about the axis. In some instances, the first wing includes a hinge that enables the 

pivoting. In some instances, the first wing is formed of a flexible material that enables the 

pivoting. 

[0044] In a fourth implementation of the invention, an IV catheter system is provided 

comprising: a catheter component comprising: a catheter hub comprising a catheter hub distal 

end and a catheter hub proximal end, wherein the catheter hub is shaped to define a chamber 

extending between the catheter hub distal end and the catheter hub proximal end, and a 

needle port at the catheter hub proximal end that provides access to the chamber; a cannula 

extending distally from the catheter hub distal end; and a push tab positioned at the catheter 

hub proximal end: and a needle component comprising: a needle hub comprising a needle 

hub distal end and a needle hub proximal end, the needle hub distal end including a cut-out 

that aligns with the push tab formed at the catheter hub proximal end; and a needle extending 

distally from the needle hub distal end along an axis, 

[0045] In some instances, the catheter component of the IV catheter system includes a 

securement platform. In some instances, the push tab and the securement platform are 

connected via one or more connecting channels. In some instances, the catheter component 

includes a strain relief positioned at the catheter hub distal end around the cannula, the strain 

relief being coupled to the securement platform by a connecting channel. In some instances, 

the catheter component and the needle component each include a protrusion which interface 

to limit rotation of the needle component relative to the catheter component. In some 

instances, the needle component includes a wing and wherein the protrusions prevent the 

wing from rotating downward below the securement platform. In some instances, the IV 

catheter system further comprises a flash component that includes a path-defining structure 

for controlling flow of blood within the flash component. 

[0046] These and other features and advantages of the present invention may be 

incorporated into certain embodiments of the invention and will become more fully apparent 

from the following description and appended claims, or may be learned by the practice of the 
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invention as set forth hereinafter. The present invention does not require that ail the 

advantageous features and ail the advantages described herein be incorporated into every 

embodiment of the invention. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

In order that the manner in which the above-recited and other features and 

advantages of the invention are obtained will be readily understood, a more particular 

description of the invention briefly described above will be rendered by reference to specific 

embodiments thereof that are illustrated in the appended drawings. These drawings depict 

only typical embodiments of the invention and are not therefore to be considered to limit the 

scope of the invention. 

Figure 1 is a perspective view of an IV catheter system according to one 

embodiment; 

Figure 2 is a perspective view of a portion of an IV catheter system accordin 

to one alternative embodiment 

Figures 3A and 3B are perspective and plan views, respectively, of a portion of 

an IV catheter system according to another alternative embodiment; 

Figure 4 is a plan view of an IV catheter svstem according to another 
W J. v w 

alternative embodiment: 

Figure 5 is a perspective view of an IV catheter system according to another 

alternative embodiment 

Figure 6 is a perspective view of an IV catheter system according to another 

alternative embodiment; 

[0054] Figure 7 is a perspective view of an IV catheter system according to another 

alternative embodiment; 

Figure 8 is a plan view of an IV catheter system according to another 

alternative embodiment 

Figures 9A and 9B are perspective and side elevation, section views, 

respectively, of an IV catheter system according to yet another alternative embodiment; 

Figures 10A, 10B, and 10C are perspective views of an IV catheter system 

according to still another alternative embodiment, with the catheter component and needle 

component partially separated, in the insertion configuration, and with the catheter 

component and needle component partially separated., respectively; and 

Figure 11 is a flowchart diagram depicting one method of preparing an IV 

catheter system to deliver fluid to a patient, according to one embodiment. 
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[0059] Figures 12A and I2B are perspective views of an IV catheter system according 

to yet another alternative embodiment, in a fully-assembled state and in an exploded state, 

respectively. 

Figures 13A and 13B are perspective views of an IV catheter system according 

to yet another alternative embodiment, in an open state and a compacted state, respectively. 

Figures 14A, 14B, 14C, and 14D are perspective views of an IV catheter 

system according to yet another alternative embodiment, in the insertion configuration in a 

compacted state, with the catheter component in isolation, in the insertion configuration in an 

open state, and with the flash component in an exploded state, respectively. 

Figures 15A, 15B, 15C, and 15D are perspective views of an IV catheter 

system according to yet another alternative embodiment, in the insertion configuration in a 

compacted state, with the catheter component and needle component in isolation, in the 

insertion configuration in an open state, and with the flash component in an exploded state, 

Figure 16 is a perspective view of an IV catheter system according to various 

embodiments in which the securement platform includes a wing that extends only between 

the catheter component and the extension tubing junction. 

Figure 17 is a perspective view of an IV catheter system according to yet 

another alternative embodiment in which a flash component that is incorporated into a needle 

component includes side vents. 

Figures 18A and 18B are perspective and side views respectively of an IV 

catheter system according; to various embodiments in which the catheter component includes 

a visual indicator to provide an indication of when the needle reaches the hooded position. 

Figures 19A and 19B are perspective and side views respectively of an IV 

catheter system according to various embodiments in which an elongated flash component 

includes side grips and the catheter component includes a push tab. 

Figure 20 is a perspective view of an IV catheter system according to various 

embodiments that provide a number of additional features. 

Figure 21 illustrates an example of an anti-rotation feature that can be 

employed with one or more embodiments of an IV catheter system. 

[0069] Figures 22A and 22B illustrate how many of the disclosed features can be 

provided on an open IV catheter system. 

Figure 23 illustrates a path-defining structure that can be employed within a 

flash chamber in embodiments of an IV catheter svstem. 
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[0071] Figures 24A-24E each illustrate a cross-sectional view of a flash chamber that 

includes the path-defining structure of Figure 23 . 

Figures 25A and 25B illustrate another path-defining structure that can he 

employed within a flash chamber in embodiments of an IV catheter system. 

Figure 25C illustrates a cross- sectional view of a flash chamber that includes 

the path-defining structure of Figures 25 A and 25B , 

Figure 26 illustrates how a vent plug can be employed in conjunction with a 

path-defining structure. 

Figures 27A-27C each illustrate different ways in which a path-

structure can be secured within a flash chamber. 

Figures 28A and 28B illustrate how a path-defining structure can include a 

porous material. 

[0077] Figure 29 illustrates how a path-defining structure can be altered to delay when 

visual confirmation of proper catheter placement is provided. 

[0078] Figure 30 illustrates how a sealing cap can be employed on a flash chamber to 

prevent saline from flowing into the flash chamber when an IV catheter system is pre-primed. 

DETAILED DESCRIPTION OF THE INVENTION 

The presently preferred embodiments of the present invention can b ca 

understood hv reference to the drawings, wherein like reference numbers indicate identical or 

functionally similar elements. It will be readily understood that the components of the 

present invention, as generally described and illustrated in the figures herein, could be 

arranged and designed in a wide variety of different configurations. Thus, the following 

more detailed description, as represented in the figures, is not intended to limit the scope of 

the invention as claimed, but is merely representative of presently preferred embodiments of 

the invention. 

)] Moreover, the Figures may show simplified or partial views, and the 

dimensions of elements in the Figures may be exaggerated or otherwise not in proportion for 

clarity. In addition, the singular forms "a." "an," and "the" include plural referents unless the 

context clearly dictates otherwise. Thus, for example, reference to a terminal includes 

reference to one or more terminals. In addition, where reference is made to a list of elements 

(e.g., elements a, b, c), such reference is intended to include any one of the listed elements by 

itself, any combination of less than all of the listed elements, and/or a combination of all of 

the listed elements. 
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[0081] The term "substantially" means that the recited characteristic, parameter, or 

value need not be achieved exactly, but that deviations or variations, including for example, 

tolerances, measurement error, measurement accuracy limitations and other factors known to 

those of skill in the art, may occur in amounts that do not preclude the effect the characteristic 

was intended to provide. 

[0082] As used herein, the term "proximal", "top", "up" or "upwardly" refers to a 

location on the device that is closest to the clinician using the device and farthest from the 

patient in connection with whom the device is used when the device is used in its normal 

operation. Conversely, the term "distal", "bottom", "down" or "downwardly" refers to a 

location on the device that is farthest from the clinician using the device and closest to the 

patient in connection with whom the device is used when the device is used in its normal 

operation. 

[0083] As used herein, the term "in" or "inwardly" refers to a location with respect to 

the device that, during normal use, is toward the inside of the device. Conversely, as used 

herein, the term "out" or "outwardly" refers to a location with respect to the device that, 

during normal use, is toward the outside of the device. 

[0084] Figure 1 is a perspective view of an IV catheter system 100 according to one 

embodiment. The IV catheter system 100 may be connected to a supply of fluid to be 

infused. The fluid supply (not shown) may include a bag of blood or medication to be 

delivered to the patient, a drip chamber that regulates flow of the fluid to the IV catheter 

system 100, and/or other components involved with the supply of fluid to the IV catheter 

system 100. The IV catheter system 100 may have a number of components, as shown in the 

exemplary embodiment of Figure 1. These components may include a catheter component 

102, a needle component 104, an extension tube 106, a clamp 108, and/or a luer lock adapter 

110. 

[0085] The catheter component 102 may be inserted into the fluid delivery location in 

the patient in order to convey the fluid to the patient. The needle component 104 may 

facilitate insertion of the catheter component 102 to the fluid delivery location. The 

extension tube 106 may convey the fluid to the catheter component 102. The clamp 108 may 

be used to manually block fluid flow to the catheter component 102 when it is desired to stop 

or pause fluid delivery. The luer lock adapter 110 may be readily connected to the fluid 

supply, for example, via connection to a complementary luer lock (not shown) of the fluid 

supply. 
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As embodied in Figure 1, the IV catheter system 100 may he an integrated IV 

catheter system, as the extension tube 106 is pre-attached to the catheter component 102, In 

other embodiments, IV catheter systems of various open, integrated, and/or safety integrated 

configurations may be used. 

The catheter component 102 may have various components, which may include 

a catheter hub 120, a securement platform 122, an extension tubing junction 124, and a 

cannula 126. The catheter hub 120 may have a generally tubular and/or hollow conical 

configuration, and may have a proximal end 130 and a distal end 132. The catheter hub 120 

may be shaped to define a chamber 134 through which the fluid flows to reach the fluid 

delivery location. The catheter hub 120 may have a needle port 136 at the proximal end 130. 

The chamber 134 may contain a septum 138 that is designed to block flow of blood and/or 

the fluid to be delivered from the chamber 134 through the needle port 136. The cannula 126 

mav be secured to the distal end 132 of the catheter hub 120. 
V 

The securement platform 122 may have a generally planar configuration 

designed to permit the securement platform 122 to be secured to the skin of the patient, 

proximate the fluid delivery location, to keep the catheter component 102 securely in place as 

fluid delivery takes place. As embodied in Figure 1, the securement platform 122 may have a 

first wing 140 with a generally planar shape, and a second wing 142 that also has a generally 

planar shape generally coplanar with the first wing 140. The second wing 142 may be 

positioned on the opposite side of the catheter hub 120 from the first wing 140. Thus, 

relative to the catheter hub 120, the first wing 140 and the second wing 142 may extend 

outward in opposite directions from the catheter hub 120. The first wing 140 and the second 

wing 142 may both be fixedly secured to the catheter hub 120, and may each have a generally 

triangular shape when viewed from along a direction perpendicular to the securement 

platform 122, In the alternative, the first wing 140 and/or the second wing 142 may have any 

shape, including but not limited to polygonal shapes such as triangular and rectangular 

shapes, and non-polygonal shapes such as circular, semicircular, oval, oblong, and irregular 

shapes. Some examples of these alternative shapes will be shown in subsequent 

embodiments. The first wing 140 and the second wing 142 may each have a trailing edge 

144 oriented toward the proximal end 130 of the catheter hub 120. 

The needle component 104 may have a needle hub 150, a grip 152, and a 

needle 154. The needle hub 150 may be detachably coupled to the catheter hub 120 of the 

catheter component 102. The grip 152 may extend outward from the needle hub 150. The 

needle 154 may be removably positioned within the cannula 126 such that the needle 154 
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facilitates the process of accessing the fluid delivery location (for example, a vein) and proper 

positioning of the cannula 126 to deliver the fluid to the fluid delivery location, 

[0090] The needle hub 150 may have a generally tubular shape with a proximal end 

160 and a distal end 162. The needle hub 150 may have a boss 164 positioned at the distal 

end 162; the boss 164 may be insertable into the needle port 136 of the catheter hub 120 of 

the catheter component 102, 

The grip 152 may have a generally planar shape that extends outward from the 

needle hub 150, When viewed from a direction perpendicular to the grip 152, the grip 152 

may have an oblong and/or partially elliptical shape. The grip 152, the first wing 140, and/or 

the second wing 142 may have one or more grip features 170, as shown on the grip 252, 

which may help provide a secure interface that facilitates gripping and/or moving the grip 

152 by hand. The grip 152 may have a leading edge 172. 

The IV catheter system 100 may have an insertion configuration, in which the 

IV catheter system 100 is readily insertable to position the cannula 126 in the fluid delivery 

location, and a fluid deliverv configuration, in which the fluid flow through the cannula 126 

is relatively unimpeded. In Figure L the IV catheter system 100 is in the insertion 

configuration. The needle 154 is positioned within the cannula 126 to provide a sharpened 

tip for penetrating tissue and a relatively stiff body that supports the cannula 126 during 

insertion. The boss 164 of the needle hub 150 is positioned within the needle port 136 of the 

catheter hub 120. The needle 154 passes through the septum 138 of the catheter component 

102. 

The IV catheter system 100 may be inserted into position by positioning the tip 

of the cannula 126 proximate the fluid delivery location (for example, the patient's vein). 

The securement platform 122 may be placed on the patient's skin, proximate the fluid 

delivery location and/or held in the clinician's hand. The catheter component 102 and the 

needle component 104 may be advanced to push the cannula 126 until the tip of the cannula 

126 penetrates the surrounding tissue and reaches the fluid delivery location. If desired, the 

catheter component 102 may be advanced by pushing a push surface of the catheter 

component 102, The '"push surface" is a surface that is generally proximally-oriented, and 

thus can receive contact from the clinician's hand to urge the catheter component 102 and the 

needle component 104, together, distally. 

Once the tip of the cannula 126 has reached the fluid delivery location, the IV 

catheter system 100 may be moved to the fluid delivery configuration. This may be done by 

withdrawing the needle component 104 proximally from the catheter component 102. This 
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may initially cause the boss 164 to be withdrawn proximally from within the needle port 136, 

The needle 154 may also be withdrawn proximally from the cannula 126, and then through 

the chamber 134, including the septum 138. The needle 154 may pass out of the chamber 

134 through the needle port 136, thus completing motion of the IV catheter system 100 to the 

fluid delivery configuration. Fluid flow to the fluid delivery location may now be 

accomplished by urging the fluid to flow through the extension tube 106, into the chamber 

134, and through the cannula 126 to the fluid delivery location. 

[0095] The IV catheter system 100 may advantageously be designed to facilitate 

insertion to the fluid delivery location to be readily performed with a single hand. For 

example, during insertion, the clinician may, with one hand, hold the catheter component 102 

and the needle component 104, for example, by grasping the securement platform 122 and the 

grip 152. The clinician may then, with the same hand, apply gentle pressure to one or more 

push surfaces of the catheter component 102 (for example, the trailing edges 144 of the first 

wing 140 and/or the second wing 142) to urge the tip of the cannula 126 to penetrate the 

patient's skin and ultimately reach the fluid delivery location. If desired, one or more locking 

features (not shown) may be used to hold the catheter component 102 and the needle 

component 104 together until the clinician applies a threshold force to move the IV catheter 

system 100 from the insertion configuration to the fluid delivery configuration. Such locking 

features may take the form of interlocking features (not shown) between the boss 164 and the 

needle port 136, and/or the like. 

The IV catheter system 100 may be designed to provide visual confirmation of 

proper placement in a blood vessel. For example, at least a portion of the catheter hub 120 

may be translucent to provide visibility into the chamber 134. Thus, when the tip of the 

cannula 126 enters a vein, the resulting blood flow, or "flash," may be visible through the 

exterior wall of the catheter hub 120 as the blood enters the chamber 134. The extension 

tubing junction 124 and the extension tube 106 may also, optionally, be translucent. In some 

embodiments, the flash may extend through the extension tube 106 to the luer lock adapter 

110. The luer lock adapter 110 may be coupled to the fluid supply in a manner that 

substantially prevents blood leakage. 

Further, the TV catheter system 100 may advantageously be designed to 

facilitate motion from the insertion configuration to the fluid delivery configuration with a 

single hand. For example, the clinician may, with a single hand, which may be the same 

hand used to insert the IV catheter system 100 into the fluid delivery location, grasp the 

catheter component 102 and the needle component 104 and withdraw the needle component 
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104 proximally from the catheter component 102. The catheter component 102 may he left 

substantially in place so that only the needle component 104 moves significantly to move the 

TV catheter system 100 from the insertion configuration to the fluid delivery configuration. 

This may be done by placing digits of the hand to contact the pull surface(s) of 

the needle component 104 and the push surface(s) of the catheter component 102, and then 

with those digits, pulling the needle component 104 proximally while pushing the catheter 

component 102 distally to keep it from moving proximally with the needle component 104. 

For example, the trailing edges 144 of the securement platform 122 may act as push surfaces, 

while the edge 172 of the grip 152 may act as a pull surface. The clinician may place one or 

more fingers on the leading edge 172 of the grip 152 and pulling proximally, while pushing 

with a thumb and/or one or more other fingers on the trailing edges 144 of the securement 

platform 122. Thus, the catheter component 102 may be kept in place with the tip of the 

cannula 126 at the fluid delivery location while the needle component 104 is withdrawn 

proximally from the catheter component 102 to unblock the fluid delivery path to the fluid 

delivery location. 

The relative positions of the pull and push surfaces may facilitate single-

handed operation in the manner described above. If desired, the coupling of the needle hub 

j .50 with the catheter hub 120 may be such that the needle hub 150 is rotatable relative to the 

catheter hub 120 while the IV catheter system 100 is in the insertion configuration. Thus, the 

clinician may, with the hand, rotate the grip 152 to an orientation that is most comfortable for 

pulling on the leading edge 172, prior to pulling on the leading edge 172 and pushing on the 

trailing edges 144. 

[0100] The septum 138 may have a "low friction" or "low drag" design configured to 

provide relatively low resistance to withdrawal of the needle 154 proximally through the 

septum 138, which occurs as the IV catheter system 100 transitions from the insertion 

configuration to the fluid delivery configuration. The resistance to withdrawal of the needle 

154 through the septum 138 may be sufficiently low that the clinician can relatively easily 

move the IV catheter system 100 from the insertion configuration to the fluid delivery 

configuration with only a single hand. In some embodiments, the resistance to withdrawal 

may be, on average, less than about 50 gf. 

[0101] Figure 2 is a perspective view of a portion of an IV catheter system 200 

according to one alternative embodiment. The IV catheter system 200 may have components 

that generally correspond to those of the IV catheter system 100 of Figure 1. Figure 2 

illustrates only a catheter component 202, a needle component 204, and the distal end of an 
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extension tube 206 connected to the catheter component 202, The IV catheter system 200 

may have a configuration similar to that of the IV catheter system 100 of Figure 1; however, 

some components may be shaped differently to provide alternative ergonomics. 

[0102] The catheter component 202 may have a catheter hub 220, a securement 

platform 222, an extension tubing junction 224, and a cannula 226. The catheter hub 220 

may have a generally tubular and/or hollow conical shape, with a proximal end 230 and a 

distal end 232. The catheter hub 220 may have a generally translucent exterior wall shaped 

to define a chamber 234 through which fluid flows to reach the fluid delivery location 

through the cannula 226. The catheter hub 220 may have a needle port 236 that connects to 

the needle component 204, proximate the proximal end 230 of the catheter hub 220, The 

catheter hub 220 may also have a septum 238 positioned within the chamber 234, The 

septum 238 may be a "low drag" septum as described previously. 

The securement platform 222 may be attached to the skin of the patient durin 

fluid delivery to keep the cannula 226 in place at the fluid delivery location. The securement 

platform 222 may have a first wing 240 and a second wing 242, which may both be generally 

planar in shape, and may extend in opposite directions relative to the catheter hub 220. Each 

of the first wing 240 and the second wing 242 may have a generally rectangular shape when 

viewed from perpendicular to the securement platform 222, with a trailing edge 244 that can 

act as a push surface. 

The needle component 204 may have a needle hub 250, a grip 252, and a 

needle 254. The needle hub 250 may have a generally cylindrical shape with a proximal end 

260 and a distal end 262. The needle hub 250 may also have a boss 264 that protrudes from 

the distal end 262 to interface with the needle port 236 of the catheter hub 220. 

The grip 252 may have a generally planar shape, with a generally rectangular 

shape when viewed from perpendicular to the grip 252. However, the grip 252 may have any 

other suitable shape. The grip 252 may have a leading edge (not visible), which may serve as 

a pull surface. The grip 252, the first wing 240, and/or the second wing 242 may have one or 

more grip features 270, which may help provide a secure interface that facilitates grippin 

and/or moving the grip 152 by hand. 

To move the IV catheter system 200 from the insertion configuration to the 

fluid delivery configuration, the clinician may position a digit (for example, a finger) on the 

leading edge of the grip 252, and a digit (for example, a finger or thumb) on the trailing edge 

244 of the first wing 240 and/or the second wing 242. The clinician may then pull the 

leading edge proximally, as indicated by the arrow 290, and may push the trailing edge 244 
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of the first wing 240 and/or the second wing 242 distally, as indicated by the arrow 292. This 

may cause the catheter component 202 to remain in place while the needle component 204 is 

withdrawn proximally from the catheter component 202. 

[0107] The grip 252 and the first wing 240 may be positioned parallel to each other, 

and may be positioned in close proximity to each other such that they are in abutting relation 

to each other in the insertion configuration, and during the initial stages of motion from the 

insertion configuration to the fluid delivery configuration. In order to maintain the desired 

relative positioning between the grip 252 and the first wing 240, the grip 252 and/or the first 

wing 240 may have one or more alignment features that maintain relative positioning and/or 

orientation between the first wing 240 and the grip 252, 

[0108] Specifically, the grip 252 may have an alignment feature in the form of an 

alignment ridge 280, which may protrude toward the first wing 240, and may be received in a 

complementary alignment feature (not shown) such as a trough or other feature on the surface 

of the first wing 240 that faces toward the grip 252, The alignment ridge 280 and the 

complementary alignment feature may help keep the needle 254 parallel to the cannula 226 

during motion of the IV catheter system 200 to the fluid delivery configuration. This may 

help ensure that the needle component 204 can be smoothly withdrawn from the catheter 

component 202. More specifically, application of unbalanced force on the catheter 

component 202 and/or the needle component 204 may urge the needle component 204 to 

rotate relative to the catheter component 202, For example, if the clinician is pulling on the 

leading edge of the grip 252 while pushing on the trailing edge 244 of the first wing 240, this 

may urge the needle component 204 to rotate clockwise, relative to the view of Figure 2, with 

respect to the catheter component 202. 

[0109] The alignment ridge 280 and the complementary alignment feature of the first 

wing 240 may help ensure that such relative rotation does not occur until the needle 

component 204 has been withdrawn from the catheter component 202 sufficiently to detach 

the alignment ridge 280 from the complementary alignment feature of the first wing 240. 

Thus, binding and/or other undesired interactions between the catheter component 202 and 

the needle component 204 may be avoided during motion from the insertion configuration to 

the fluid delivery configuration. 

[0110] Figures 3A and 3B are perspective and plan views, respectively, of a portion 

of an IV catheter system 300 according to another alternative embodiment. The IV catheter 

system 300 may have components that generally correspond to those of Figures 1 and 2. 

Figures 3A and 3B illustrate only a catheter component 302, a needle component 304, and the 
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distal end of an extension tube 306 connected to the catheter component 302. The IV 

catheter system 300 may have a configuration similar to those of previous embodiments; 

however, some components may be shaped differently to provide alternative ergonomics. 

As in previous embodiments, the catheter component 302 may have a catheter 

hub 320, a securement platform 322, an extension tubing junction 324, and a cannula 326. 

The catheter hub 320 may have a generally tubular and/or hollow conical shape, with a 

proximal end 330 and a distal end 332. The catheter hub 320 may have a generally 

translucent exterior wall shaped to define a chamber 334 through which fluid flows to reach 

the fluid delivery location through the cannula 326. The catheter hub 320 may have a needle 

port 336 that connects to the needle component 304, proximate the proximal end 330 of the 

catheter hub 320. The catheter hub 320 may also have a septum 338 positioned within the 

chamber 334. The septum 338 may be a "low drag" septum as described previously. 

The securement platform 322 may be attached to the skin of the patient durin 

fluid delivery to keep the cannula 326 in place at the fluid delivery location. The securement 

platform 322 may have only a single wing in the form of a first wing 340, which may be 

generally planar in shape, and may have a generally trapezoidal shape when viewed from 

perpendicular to the securement platform 322, with a trailing edge 344 that can act as a push 

surface. 

The first wing 340 may be integrated with the extension tubing junction 324 

such that the extension tubing junction 324 defines a leading edge of the first wing 340. The 

extension tubing junction 324 may provide an enlargement to the width of the first wing 340 

at the leading edge; this enlargement may enable the extension tubing junction 324 to serve 

as a push surface. More specifically, the clinician may push on the trailing portion of the 

extension tubing junction 324, where the extension tubing junction 324 merges with the first 

wing 340, to urge the catheter component 302 forward. 

The needle component 304 may have a needle hub 330, a grip 332, and a 

needle 354. The needle hub 350 may have a generally cylindrical shape with a proximal end 

360 and a distal end 362. The needle hub 350 may also have a boss 364 that protrudes from 

the distal end 362 to interface with the needle port 336 of the catheter hub 320. 

The grip 352 may have a generally planar shape, with a generally trapezoidal 

shape when viewed from perpendicular to the grip 352. The grip 352 may have a leading 

edge 372, which may serve as a pull surface. The grip 352 and/or the first wing 340 may 

have one or more grip features 370, which may help provide a secure interface that facilitates 

gripping and/or moving the grip 152 by hand. 
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To move the IV catheter system 300 from the insertion configuration to the 

fluid delivery configuration, the clinician may position a digit (for example, a finger) on the 

leading edge 372 of the grip 332 and/or on the leading edge of the tab 384, and a digit (for 

example, a finger or thumb) on the trailing edge 344 of the first wing 340. The clinician may 

then pull the leading edge 372 and/or the leading edge of the tab 384 proximally, and may 

push the trailing edge 344 of the first wing 340 distally. This may cause the catheter 

component 302 to remain in place while the needle component 304 is withdrawn proximally 

from the catheter component 302. 

The grip 352 and the first wing 340 may be positioned parallel to each other, 

and may be positioned in close proximity to each other such that they are in abutting relation 

to each other in the insertion configuration, and during the initial stages of motion from the 

insertion configuration to the fluid delivery configuration. In order to maintain the desired 

relative positioning between the grip 352 and the first wing 340, the grip 352 and/or the first 

wing 340 may have one or more alignment features that maintain relative positioning and/or 

orientation between the first wing 340 and the grip 352. 

Specifically, the grip 352 may have an alignment feature in the form of a pair 

of alignment ridges 380, which may protrude toward the first wing 340, and may be received 

in complementary alignment features in the form of slots 382 formed in the first wing 340. 

The alignment ridges 380 and the slots 382 may help keep the needle component 304 parallel 

to the catheter component 302 during motion of the IV catheter system 300 to the fluid 

delivery configuration, which may facilitate motion to the fluid delivery configuration as 

described in the previous embodiment. 

If desired, the first wins 340 may be translucent so as to facilitate user 

visualization of the grip 352, and more specifically, of the edge 372. In addition to the 

leading edge 372, the needle component 304 may have a tab 384 that protrudes outward from 

the needle hub 350 in a direction generally opposite to that in which the grip 352 protrudes. 

The tab 384 may provide a pull surface that can be used by a clinician, in addition to and/or 

in the alternative to the leading edge 372 of the grip 352. This may provide additional 

options for the clinician to insert the IV catheter system 300 with a single hand and/or to 

move the TV catheter svstem 300 from the insertion configuration to the fluid delivery 

configuration with a single hand. 

Figure 4 is a plan view of an IV catheter system 400 according to another 

alternative embodiment. The IV catheter system 400 may have components similar to those 

of the IV catheter system 300 of Figures 3A and 3B. Figure 4 illustrates only a catheter 
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component 402, a needle component 404, and the distal end of an extension tube 406 

connected to the catheter component 402. The IV catheter system 400 may have a 
J. V V 

configuration similar to that of the IV catheter system 300; however, some components may 

be shaped differently to provide alternative ergonomics. 

As in previous embodiments, the catheter component 402 may have a catheter 

hub 420, a securement platform 422, an extension tubing junction 424, and a cannula 426. 

The catheter hub 420 may have a generally tubular and/or hollow conical shape, with a 

proximal end 430 and a distal end 432. The catheter hub 420 may have a generally 

translucent exterior wall shaped to define a chamber 434 through which fluid flows to reach 

the fluid delivery location through the cannula 426. The catheter hub 420 may have a needle 

port 436 that connects to the needle component 404, proximate the proximal end 430 of the 

catheter hub 420. The catheter hub 420 may also have a septum 438 positioned within the 

chamber 434. The septum 438 may be a "low drag" septum as described previously. 

The securement platform 422 may be attached to the skin of the patient durin 

fluid delivery to keep the cannula 426 in place at the fluid delivery location. The securement 

platform 422 may have only a single wing in the form of a first wing 440, which may be 

generally planar in shape, and may have a generally triangular shape when viewed from 

perpendicular to the securement platform 422, with a trailing edge 444 that can act as a push 

surface. 

The first wing 440 may be integrated with the extension tubing junction 424 

such that the extension tubing junction 424 defines a leading edge of the first wing 440. The 

extension tubing junction 424 may provide an enlargement to the width of the first wing 440 

at the leading edge; this enlargement may enable the extension tubing junction 424 to serve 

as a push surface. More specifically, the clinician may push on the trailing portion of the 

extension tubing junction 424, where the extension tubing junction 424 merges with the first 

wing 440, to urge the catheter component 402 forward. 

The needle component 404 may have a needle hub 450, a grip 452, and a 

needle 454. The needle hub 450 may have a generally cylindrical shape with a proximal end 

460 and a distal end 462. The needle hub 450 may also have a boss 464 that protrudes from 

the distal end 462 to interface with the needle port 436 of the catheter hub 420. 

[0125] The grip 452 may have a generally planar shape, with a generally triangular 

shape when viewed from perpendicular to the grip 452. The grip 452 may have a leading 

edge 472, which may serve as a pull surface. The grip 452 and/or the first wing 440 may 
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have one or more grip features 470, which may help provide a secure interface that facilitates 

gripping and/or moving the grip 452 by hand. 

To move the IV catheter system 400 from the insertion configuration to the 

fluid delivery configuration, the clinician may position a digit (for example, a finger) on the 

leading edge 472 of the grip 452 and/or the leading edge of the tab 484, and a digit (for 

example, a finger or thumb) on the trailing edge 444 of the first wing 440, The clinician may 

then pull the leading edge 472 and/or the leading edge of the tab 484 proximally, and may 

push the trailing edge 444 of the first wing 440 distally. This may cause the catheter 

component 402 to remain in place while the needle component 404 is withdrawn proximally 

from the catheter component 402. 

The grip 452 and the first wing 440 may be positioned parallel to each other, 

and may be positioned in close proximity to each other such that they are in abutting relation 

to each other in the insertion configuration, and during the initial stages of motion from the 

insertion configuration to the fluid delivery configuration. In order to maintain the desired 
W V w 

relative positioning between the grip 452 and the first wing 440, the grip 452 and/or the first 

wing 440 may have one or more alignment features that maintain relative positioning and/or 

orientation between the first wing 440 and the grip 452. 

Specifically, the grip 452 may have an alignment feature in the form of a pair 

of alignment ridges 480, which may protrude toward the first wing 440, and may be received 

in complementary alignment features in the form of slots 482 formed in the first wing 440. 

The alignment ridges 480 and the slots 482 may help keep the needle component 404 parallel 

to the catheter component 402 during motion of the IV catheter system 400 to the fluid 

configuration, which may facilitate motion to the fluid delivery configuration as 

described in the previous embodiment. 

If desired, the first wing 440 may be translucent so as to facilitate user 

visualization of the grip 452, and more specifically, of the edge 472. In addition to the 

leading edge 472, the needle component 404 may have a tab 484 that protrudes outward from 

the needle hub 450 in a direction generally opposite to that in which the grip 452 protrudes. 

The tab 484 may provide a pull surface that can be used by a clinician, in addition to and/or 

in the alternative to the leading edge 472 of the grip 452. This may provide additional 

options for the clinician to insert the IV catheter system 400 with a single hand and/or to 

move the IV catheter system 400 from the insertion configuration to the fluid delivery 

configuration with a single hand. 
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[0130] By comparison with the IV catheter system 300 of Figures 3 A and 3B, the first 

wing 440 and the grip 452 may have a more triangular, swept shape, as shown. This different 

shape may cause the leading edge 472 of the grip 452 to he positioned at a different angl ca 

and/or position, which may facilitate single-handed operation for some users. Further, in the 

IV catheter system 400 of Figure 4, the alignment ridges 480 may be relatively short, thereby 

providing low frictional resistance to motion of the IV catheter system 400 from the insertion 

configuration to the fluid delivery configuration. 

[0131] Figure 5 is a perspective view of an IV catheter system 500 according to 

another alternative embodiment. The IV catheter system 500 may have components similar 
V V I 

to those of the IV catheter systems of previous embodiments. Figure 5 illustrates only a 

catheter component 502, a needle component 504, and the distal end of an extension tube 506 

connected to the catheter component 502. 

As in previous embodiments, the catheter component 502 may have a catheter 

hub 520, a securement platform 522, an extension tubing junction 524, and a cannula 526. 

The catheter hub 520 may have a generally tubular and/or hollow conical shape, with a 

proximal end 530 and a distal end 532. The catheter hub 520 may have a generally 

translucent exterior wall shaped to define a chamber 534 through which fluid flows to reach 

the fluid delivery location through the cannula 526. The catheter hub 520 may have a needle 

port 536 that connects to the needle component 504, proximate the proximal end 530 of the 

catheter hub 520. The catheter hub 520 may also have a septum 538 positioned within the 

chamber 534. The septum 538 may be a "low drag" septum as described previously. 

The securement platform 522 may be attached to the skin of the patient during 

fluid delivery to keep the cannula 526 in place at the fluid delivery location. The securement 

platform 522 may have a first wing 540 and a second wing 542, each of which may be 

generally planar in shape. The first wing 540 and the second wing 542 may each have a 

generally trapezoidal shape when viewed from perpendicular to the securement platform 522, 

with a trailing edge 544 that can act as a push surface. 

The first wing 540 may be integrated with the extension tubing junction 524 

such that the extension tubing junction 524 defines a leading edge of the first wing 540. The 

extension tubing junction 524 may provide an enlargement to the width of the first wing 540 

at the leading edge; this enlargement may enable the extension tubing junction 524 to serve 

as a push surface. More specifically, the clinician may push on the trailing portion of the 

extension tubing junction 524, where the extension tubing junction 524 merges with the first 

wing 540, to urge the catheter component 502 forward. 
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[0135] The second wing 542 may be rotatably coupled to the catheter hub 520, Thus, 

the clinician may position the second wing 542 at substantially any orientation about the axis 

defined by the cannula 526 and/or the needle 554. The second wing 542 may rotate relatively 

freely about the catheter hub 520 such that the clinician can rotate the second wing 542, 

relative to the first wing 540, with a single hand to obtain the desired grip prior to and/or 

during insertion of the IV catheter system 500 into the fluid delivery location and/or motion 

of the IV catheter system 500 from the insertion configuration to the fluid delivery 

configuration. 

The needle component 504 may have a needle hub 550, a grip 552, and a 

needle 554. The needle hub 550 may have a generally cylindrical shape with a proximal end 

560 and a distal end 562. The needle hub 550 may also have a boss 564 that protrudes from 

the distal end 562 to interface with the needle port 536 of the catheter hub 520. 

The grip 552 may have a generally planar shape, with a generally trapezoidal 

shape when viewed from perpendicular to the grip 552, The grip 552 may have a leadin 

edge 572, which may serve as a pull surface. The grip 552 and/or the first wing 540 may 

have one or more grip features 570, which may help provide a secure interface that facilitates 

gripping and/or moving the grip 552 by hand. 

The grip 552 and the first wing 540 may be positioned parallel to each other, 

and may be positioned in close proximity to each other such that they are in abutting relation 

to each other in the insertion configuration, and during the initial stages of motion from the 

insertion configuration to the fluid delivery configuration. In order to maintain the desirec 
W V w 

relative positioning between the grip 552 and the first wing 540, the grip 552 and/or the first 

wing 540 may have one or more alignment features that maintain relative positioning and/or 

orientation between the first wing 540 and the grip 552. 

Specifically, the grip 552 may have an alignment feature in the form of a pair 

of alignment ridges 580, which may protrude toward the first wing 540, and may be received 

in complementary alignment features in the form of slots 582 formed in the first wing 540. 

The alignment ridges 580 and the slots 582 may help keep the needle component 504 parallel 

to the catheter component 502 during motion of the IV catheter system 500 to the fluid 

delivery configuration, which may facilitate motion to the fluid delivery configuration as 

described in the previous embodiment. 

If desired, the first wing 540 and/or the second wing 542 may be translucent 

so as to facilitate user visualization of the grip 552, and more specifically, of the edge 572. In 

addition to the leading edge 572, the needle component 504 may have a tab 584 that 
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protrudes outward from the needle hub 550 in a direction generally opposite to that in which 

the grip 552 protrudes. The tab 584 may provide a pull surface that can be used by a 

clinician, in addition to and/or in the alternative to the leading edge 572 of the grip 552. This 

may provide additional options for the clinician to insert the IV catheter system 500 with a 

single hand, and/or to move the IV catheter system 500 from the insertion configuration to the 

fluid delivery configuration with a single hand. 

To move the IV catheter system 500 from the insertion configuration to the 

fluid delivery configuration, the clinician may position a digit (for example, a finger) on the 

leading edge 572 of the grip 552 and/or the leading edge of the tab 584, and a digit (for 

example, a finger or thumb) on the trailing edge 544 of the first wing 540. The clinician may 

then pull the leading edge 572 and/or the leading edge of the tab 484 proximally, and may 

push the trailing edge 544 of the first wing 540 distally. This may cause the catheter 

component 502 to remain in place while the needle component 504 is withdrawn proximally 

from the catheter component 502. 

Figure 6 is a perspective view of an IV catheter system 600 according to 

another alternative embodiment. The IV catheter system 600 may have components similar 
V V I 

to those of the IV catheter systems of previous embodiments. Figure 6 illustrates only a 

catheter component 602, a needle component 604, and the distal end of an extension tube 606 

connected to the catheter component 602. 

As in previous embodiments, the catheter component 602 may have a catheter 

hub 620, a securement platform 622, an extension tubing junction 624, and a cannula 626. 

The catheter hub 620 may have a generally tubular and/or hollow conical shape, with a 

proximal end 630 and a distal end 632. The catheter hub 620 may have a generally 

translucent exterior wall shaped to define a chamber (not visible) through which fluid flows 

to reach the fluid delivery location through the cannula 626, The catheter hub 620 may have 

a needle port 636 that connects to the needle component 604, proximate the proximal end 630 

of the catheter hub 620. The catheter hub 620 may also have a septum (not visible) 

positioned within the chamber. The septum may be a "low drag" septum as described 

previously. Further, the catheter hub 620 may have a kink resistance feature that helps to 

avoid kinking of the cannula 626 during insertion and/or infusion. The kink resistance 

feature may take the form of a proximal extension 628 on the distal end 632 of the catheter 

hub 620. The proximal extension 628 may receive the cannula 626, and may provide some 

resistance to bending of the cannula 626 at the juncture of the cannula 626 to the proximal 
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end 630 to relieve the bending strain at that location, thereby helping avoid kinking or other 

undesired bending of the cannula, 626, 

The securement platform 622 may be attached to the skin of the patient during 

fluid delivery to keep the cannula 626 in place at the fluid delivery location. The securement 

platform 622 may have a first wing 640 and a second wing 642, each of which may be 

generally planar in shape. The first wing 640 and the second wing 642 may each have a 

generally triangular shape when viewed from perpendicular to the securement platform 622, 

with a trailing edge 644 that can act as a push surface. The first wing 640 and the second 

wing 642 may extend in opposite directions, outward from the axis of the catheter hub 620. 

The second wing 642 may be integrated with the extension tubing junction 

624 such that the extension tubing junction 624 passes through the trailing edge 644 of the 

second wing 642. The extension tubing junction 624 may provide an enlargement to the 

width of the second wing 642 proximate the trailing edge 644; this enlargement may enable 

the extension tubing junction 624 to serve as a push surface. Further, the catheter component 

602 may have a push feature in the form of a push surface 646 that extends between the 

extension tubing junction 624 and the intermediate portion of the catheter hub 620, between 

the proximal end 630 and the distal end 632. The push surface 646 may have a size selected 

to enable the clinician to relatively easily push on the push surface 646 with a digit to urg 

the catheter component 602 forward. The push surface 646 may be oriented substantially 

perpendicular to the axis of the catheter component 602 and the needle component 604. 

The needle component 604 may have a needle hub 650, a grip 652, and a 

needle (not visible). The needle hub 650 may have a generally cylindrical shape with a 

proximal end 660 and a distal end 662. The needle hub 650 may also have a boss 664 that 

protrudes from the distal end 662 to interface with the needle port 636 of the catheter hub 

620, 

The grip 652 may have a generally planar shape, with a generally irregular 

shape when viewed from perpendicular to the grip 652. The grip 652 may have a narrow 

portion 666 that extends from the needle hub 650 to connect to a larger portion 668 that lies 

in abutting relation to the first wing 640 of the securement platform 622 when the IV catheter 
w w JL 

system 600 is in the insertion configuration. The grip 652 may have a leading edge 672, 

which may serve as a pull surface. The grip 652 and/or the first wing 640 may have one or 

more grip features (not shown), which may help provide a secure interface that facilitates 

gripping and/or moving the grip 652 by hand. 
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To move the IV catheter system 600 from the insertion configuration to the 

fluid delivery configuration, the clinician may position a digit (for example, a finger) on the 

leading edge 672 of the grip 652, and a digit (for example, a finger or thumb) on the trailing 

edge 644 of the first wing 640 and/or the push surface 646, The clinician may then pull the 

leading edge 672 proximally, and may push the trailing edge 644 and/or the push surface 646 

distally. This may cause the catheter component 602 to remain in place while the needle 

component 604 is withdrawn proximally from the catheter component 602. 

Figure 7 is a perspective view of an IV catheter system 700 according to 

another alternative embodiment. The IV catheter system 700 may have components similar 
V V I 

to those of the IV catheter systems of previous embodiments. Figure 7 illustrates only a 

catheter component 702, a needle component 704, and the distal end of an extension tube 706 

connected to the catheter component 702. 

[0150] As in previous embodiments, the catheter component 702 may have a catheter 

hub 720, a securement platform 722, an extension tubing junction 724, and a cannula 726. 

The catheter hub 720 may have a generally tubular and/or hollow conical shape, with a 

proximal end 730 and a distal end 732. The catheter hub 720 may have a generally 

translucent exterior wall shaped to define a chamber (not visible) through which fluid flows 

to reach the fluid delivery location through the cannula 726. The catheter hub 720 may hav 

a needle port 736 that connects to the needle component 704, proximate the proximal end 730 

of the catheter hub 720. The catheter hub 720 may also have a septum (not visible) 

positioned within the chamber. The septum may be a "low drag" septum as described 

previously. Further, the catheter hub 720 may have a kink resistance feature that helps to 

avoid kinking of the cannula 726 during insertion and/or infusion. The kink resistance 

feature may take the form of a proximal extension 728 on the distal end 732 of the catheter 

hub 720. The proximal extension 728 may receive the cannula 726, and may provide some 

resistance to bending of the cannula 726 at the juncture of the cannula 726 to the proximal 

end 730 to relieve the bending strain at that location, thereby helping avoid kinking or other 

undesired bending of the cannula 726. 

The securement platform 722 may be attached to the skin of the patient durin 

fluid delivery to keep the cannula 726 in place at the fluid delivery location. The securement 

platform 722 may have a first wing 740 and a second wing 742, each of which may be 

generally planar in shape. The first wing 740 and the second wing 742 may each have a 

generally triangular shape when viewed from perpendicular to the securement platform 722, 
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with a trailing edge 744 that can act as a push surface. The first wing 740 and the second 

wing 742 may extend in opposi te directions, outward from the axis of the catheter huh 720. 

The second wing 742 may be integrated with the extension tubing junction 

724 such that the extension tubing junction 724 passes through the trailing edge 744 of the 

second wing 742. The extension tubing junction 724 may provide an enlargement to the 

width of the second wing 742 proximate the trailing edge 744; this enlargement may enable 

the extension tubing junction 724 to serve as a push surface. Farther, the catheter component 

702 may have a push feature in the form of a push surface 746 that extends between the 

extension tubing junction 724 and the intermediate portion of the catheter hub 720, between 

the proximal end 730 and the distal end 732. The push surface 746 may have a size selected 

to enable the clinician to relatively easily push on the push surface 746 with a digit to urg 

the catheter component 702 forward. The push surface 746 may be oriented substantially 

perpendicular to the axis of the catheter component 702 and the needle component 704. 

The needle component 704 may have a needle hub 750, a grip 752, and a 

needle (not visible). The needle hub 750 may have a generally cylindrical shape with a 

proximal end. 760 and a distal end 762. The needle hub 750 may also have a boss 764 that 

protrudes from the distal end 762 to interface with the needle port 736 of the catheter hub 

720. 

The grip 752 may have a generally planar shape, with a generally irregular 

shape when viewed from perpendicular to the grip 752. The grip 752 may have a narrow 

portion 766 that extends from the needle hub 750 to connect to a larger portion 768 that lies 

in abutting relation to the first wing 740 of the securement platform 722 when the IV catheter 

system 700 is in the insertion configuration. The grip 752 may have a leading edge 7 / JL, 

which may serve as a pull surface. The grip 752 and/or the first wing 740 may have one or 

more grip features (not shown), which may help provide a secure interface that facilitates 

gripping and/or moving the grip 752 by hand. 

The first wing 740 and/or the grip 752 may have one or more locking features 

that help to keep the IV catheter system 700 in the insertion configuration until the clinician 

applies a threshold disengagement force sufficient to detach the needle component 704 from 

the catheter component 702. As shown, the locking features may include a locking tab 780 

on the first wing 740 and a locking tab 782 on the grip 752. In the insertion configuration, 

the locking tab 780 of the first wing 740 may overhang the locking tab 782 of the 752. The 

locking tab 780 and the locking tab 782 may be interlocked in the insertion configuration 
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such that one or both of the locking tab 780 and the locking tab 782 must flex to permit the 

locking tab 780 and the locking tab 782 to disengage from each other. 

To move the IV catheter system 700 from the insertion configuration to the 

fluid delivery configuration, the clinician may position a digit (for example, a finger) on the 

leading edge 772 of the grip 752, and a digit (for example, a finger or thumb) on the trailin 

edge 744 of the first wing 740 and/or the push surface 746, The clinician may then pull the 

leading edge 772 proximally, and may push the trailing edge 744 and/or the push surface 746 

distally. Application of the required threshold disengagement force may disengage the 

locking tab 782 from the locking tab 780, thereby permitting the needle component 704 to 

move proximally with respect to the catheter component 702. The catheter component 702 

may then remain in place while the needle component 704 is withdrawn proximally from the 

catheter component 702. 

Figure 8 is a plan view of an IV catheter system 800 according to another 

alternative embodiment. The IV catheter system 800 may have components similar to those 

of the IV catheter systems of previous embodiments. Figure 8 illustrates only a catheter 

component 802, a needle component 804, and the distal end of an extension tube 806 

connected to the catheter component 702. 

As in previous embodiments, the catheter component 802 may have a catheter 

hub 820, an extension tubing junction 824, and a cannula 826. However, the catheter 

component 802 may not have a securement platform. Thus, the presence of a securement 

platform is optional. If desired, the catheter hub 820 may instead be secured directly to the 

patient's skin to keep the cannula 826 in place at the fluid delivery location. 

The catheter hub 820 may have a generally tubular and/or hollow conical 

shape, with a proximal end 830 and a distal end 832. The catheter hub 820 may have a 

generally translucent exterior wall shaped to define a chamber 834 through which fluid flows 

to reach the fluid delivery location through the cannula 826. The catheter hub 820 may hav rca 

a needle port 836 that connects to the needle component 804, proximate the proximal end 830 

of the catheter hub 820. The catheter hub 820 may also have a septum 838 positioned within 

the chamber. The septum 838 may be a "low drag" septum as described previously. 

The catheter component 802 may have a push feature in the form of a push 

surface 846 that extends between the extension tubing junction 824 and the intermediate 

portion of the catheter hub 820, between the proximal end 830 and the distal end 832. The 

push surface 846 may have a size selected to enable the clinician to relatively easily push on 

the push surface 846 with a digit to urge the catheter component 802 forward. The push 
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surface 846 may be oriented substantially perpendicular to the axis of the catheter component 

802 and the needle component 804, 

The needle component 804 may have a needle hub 830, a grip 832, and a 

needle 854. The needle hub 850 may have a generally cylindrical shape with a proximal end 

860 and a distal end 862. The needle hub 850 may also have a boss 864 that protrudes from 

the distal end 862 to interface with the needle port 836 of the catheter hub 820. 

The grip 852 may have a generally planar shape, with a generally irregular 

shape when viewed from perpendicular to the grip 852. The grip 852 may have a narrow 

portion 866 that extends from the needle hub 850 to connect to a larger portion 868 that may 

be coupled to the extension tubing junction 824 when the IV catheter system 800 is in the 

insertion configuration. The grip 852 may have a leading edge 872, which may serve as a 

pull surface. The grip 852 may have one or more grip features 870, which may help provide 

a secure interface that facilitates gripping and/or moving the grip 852 by hand. 

Further, the grip 852 may have a recess 874 that receives the extension tubin 

junction 824 when the IV catheter system 800 is in the insertion configuration. The recess 

874 may be shaped to receive the extension tubing junction 824 and the push surface 846 to 

maintain alignment between the catheter component 802 and the needle component 804 

during insertion. Positioning of the extension tubing junction 824 and the push surface 846 

within the recess 874 may interfere with relative axial motion between the catheter 

component 802 and the needle component 804. Thus, when the IV catheter system 800 is to 

be moved from the insertion configuration to the fluid delivery configuration, the needle 

component 804 (and thence, the grip 852 with the recess 874) may be rotated relative to the 

catheter component 802 to withdraw the extension tubing junction 824 and the push surface 

846 from within the recess 874. Proximal motion of the needle component 804 relative to the 

catheter component 802 may then be unimpeded. In some embodiments, however, the needle 

component 804 does not require rotation relative to the catheter component 802 in order to 

withdraw the extension tubing junction 824 and the push surface 846 from within the recess 

874 (e.g., due to the flexibility of the extension tubing junction 824 and the push surface 

846), 

In addition to the leading edge 872, the needle component 804 may have a tab 

884 that protrudes outward from the needle hub 850 in a direction generally opposite to that 

in which the grip 852 protrudes. The tab 884 may provide a pull surface that can be used by 

a clinician, in addition to and/or in the alternative to the leading edge 872 of the grip 852. 

This may provide additional options for the clinician to insert the IV catheter system 800 with 
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a single hand and/or to move the IV catheter system 800 from the insertion configuration to 

the fluid delivery configuration with a single hand. 

To move the IV catheter system 800 from the insertion configuration to the 

fluid delivery configuration, the clinician may first rotate the needle component 804 relative 

to the catheter component 802 to withdraw the extension tubing junction 824 and the push 

surface 846 from within the recess 874 as described above. Then, the clinician may position 

a digit (for example, a finger) on the leading edge 872 of the grip 852 and/or on the leading 

edge of the tab 884, and a digit (for example, a finger or thumb) on the push surface 846, 

The clinician may then pull the leading edge 872 and/or the tab 884 proximally, and may 

push the push surface 846 distally. The catheter component 802 may then remain in place 

while the needle component 804 is withdrawn proximally from the catheter component 802. 

Figures 9A and 9B are perspective and side elevation, section views, 

respectively, of an IV catheter system 900 according to yet another alternative embodiment. 

The IV catheter system 900 may have components similar to those of the IV catheter systems 

of previous embodiments. Figures 9A and 9B illustrate only a catheter component 902 and a 

needle component 904, The IV catheter system 900 may be an open system rather than an 

integrated system; hence, the IV catheter system may not have an integrated extension tube or 

extension tubing junction. 

As in previous embodiments, the catheter component 902 may have a catheter 

hub 920, a tab 924, and a cannula 926, However, as in the IV catheter system 800, the 

catheter component 902 may not have a securement platform. If desired, the catheter hub 

920 may be secured directly to the patient's skin to keep the cannula 926 in place at the fluid 

delivery location. 

The catheter hub 920 may have a generally tubular and/or hollow conical 

shape, with a proximal end 930 and a distal end 932, The catheter hub 920 may have a 

generally translucent exterior wall shaped to define a chamber 934 through which fluid flows 

to reach the fluid delivery location through the cannula 926. The catheter hub 920 may have 

a needle port 936 that connects to the needle component 904, proximate the proximal end 930 

of the catheter hub 920, The catheter hub 920 may have a septum 938, which may be a 'low 

drag" septum as described previously. 

In alternative implementations (not shown), the catheter hub 920 may not have 

a septum. Rather, fluid may flow through the body of the catheter hub 920, from the 

proximal end 930 to the distal end 932, to reach the cannula 926. After the cannula 926 has 

been positioned at the fluid delivery location and the needle component 804 has been 
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withdrawn from the catheter component 802, the fluid supply may he connected to the needle 

port 936 of the catheter huh 920 to supply the fluid to he infused to the proximal end 930 of 

the catheter hub 920. 

[0170] The tab 924 may extend outward from the catheter hub 920., and may provide 

a ready gripping surface that facilitates user manipulation of the catheter hub 920. The tab 

924 may have a main portion 940 and an upraised distal end 942, A plurality of grip features 

944 may be positioned on the main portion 940 and the distal end 942. The tab 924 may 

serve as a push feature that can be readily pushed with a digit of a hand to facilitate insertion 

of the IV catheter system 900 and/or motion of the IV catheter system 900 from the insertion 
V V 

configuration to the fluid delivery configuration. The user may place a digit on the main 

portion 940 and/or on the upraised distal end 942 of the tab 924. Further, the shape of the 

upraised distal end 942 may define a push surface 946 oriented substantially perpendicular to 

the axis of the cannula 926. The user may place a digit on the main portion 940, abutting the 

push surface 946, to facilitate exertion of forward (i.e., distal) pressure on the catheter 

component 902. 

[0171] The needle component 904 may have a needle hub 950, a first grip 952, a 

second grip 953, and a needle 954. The needle hub 950 may have a generally cylindrical 

shape with a proximal end 960 and a distal end 962, The needle hub 950 may also have a 

boss 964 that protrudes from the distal end 962 to interface with the needle port 936 of the 

catheter hub 920. 

[0172] The first grip 952 and the second grip 953 may each have a generally planar 

shape, with an irregular shape when viewed from perpendicular to the first grip 952 and the 

second grip 953. Each of the first grip 952 and the second grip 953 may have a narrow 

portion 966 that extends from the needle hub 950 to connect to a larger portion 968. The first 

grip 952 and the second grip 953 may each have a leading edge 972, which may serve as a 

pull surface. The leading edges 972 of the first grip 952 and the second grip 953 may 

cooperate to define a single continuous surface that extends around the periphery of the distal 

end 932 of the catheter hub 920 to connect the first grip 952 to the second grip 953. This 

interconnection between the first grip 952 and the second grip 953, which is more clearly 

shown in Fig. 9B, may act as a kink-resistant feature and/or provide additional support 

tending to keep the needle component 904 and the catheter component 902 parallel during 

insertion and/or transition from the insertion configuration to the fluid delivery configuration. 

[0173] To move the IV catheter system 900 from the insertion configuration to the 

fluid delivery configuration, the clinician may position a digit (for example, a finger) on the 
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leading edge 972 of the first grip 952 and/or the leading edge 972 of the second grip 953. and 

a digit (for example, a finger or thumb) on the tab 924 (for example, on the push surface 

946). The clinician may then pull the leading edge 972 proximally, and may push the push 

surface 946 distally. The catheter component 902 may then remain in place while the needle 

component 904 is withdrawn proximally from the catheter component 902. 

Figures 10A, 10B, and 10C are perspective views of an IV catheter system 

1000 according to still another alternative embodiment, with the catheter component 1002 

and needle component 1004 partially separated, in the insertion configuration, and with the 

catheter component 1002 and needle component 1004 partially separated, respectively. The 

IV catheter system 1000 may have components similar to those of the IV catheter systems of 

previous embodiments. Figure 6 illustrates only a catheter component 1002, a needle 

component 1004, and the distal end of an extension tube 1006 connected to the catheter 

component 1002, 

As in previous embodiments, the catheter component 1002 may have a 

catheter hub 1020, a securement platform 1022, an extension tubing junction 1024, and a 

cannula 1026. The catheter hub 1020 may have a generally tubular and/or hollow conical 

shape, with a proximal end 1030 and. a distal end 1032, The catheter hub 1020 may have a 

generally translucent exterior wall shaped to define a chamber 1034 through which fluid 

flows to reach the fluid delivery location through the cannula 1026. The catheter hub 1020 

may have a needle port 1036 that connects to the needle component 1004, proximate the 

proximal end 1030 of the catheter hub 1020. The catheter hub 1020 may also have a septum 

1038 positioned within the chamber 1034. The septum may be a "low drag" septum as 

scribed previously. 

Further, the catheter hub 1020 may have a kink resistance feature that helps to 

avoid kinking of the cannula 1026 during insertion and/or infusion. The kink resistance 

feature may take the form of a proximal extension 1028 on the distal end 1032 of the catheter 

hub 1020. The proximal extension 1028 may receive the cannula 1026, and may provide 

some resistance to bending of the cannula 1026 at the juncture of the cannula 1026 to the 

proximal end 1030 to relieve the bending strain at that location, thereby helping avoid 

kinking or other undesired bending of the cannula 1026. 

[0177] The securement platform 1022 may be attached to the skin of the patient 

during fluid delivery to keep the cannula 1026 in place at the fluid delivery location. The 

securement platform 1022 may have a first wing 1040 and a second wing 1042, each of 

which may be generally planar in shape. The first wing 1040 and the second wing 1042 may 
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each have a trailing edge 1044 that can act as a push surface. The first wing 1040 and the 

second wing 1042 may extend in opposite directions, outward from the axis of the catheter 

hub 1020. The first wing 1040 may be adjacent to the extension tubing junction 1024. 

The needle component 1004 may have a needle hub 1050, a grip 1052, and a 

needle 1054, The needle hub 1050 may have a generally cylindrical shape with a proximal 

end 1060 and a distal end 1062, The needle hub 1050 may also have a boss 1064 that 

protrudes from the distal end 1062 to interface with the needle port 1036 of the catheter hub 
1 020. Between the proximal end 1060 and the distal end 1062, the needle hub 1050 may 

have a plurality of ridges 1066 that protrude outwardly. The needle hub 1050 may be 

elongated so that the user can grip the ridges 1066 at any of various locations along the length 

of the needle hub 1050. The ridges 1066, or more specifically, the distally-facing surfaces of 

the ridges 1066, may optionally act as pull surfaces 1068 that facilitate gripping of the needle 

component 1004 to move the IV catheter system 1000 from the insertion configuration to the 

fluid delivery configuration. 

The grip 1052 may have a generally planar shape, with a generally rectangular 

shape when viewed from perpendicular to the grip 1052. The grip 1052 may lie in abutting 

relation to the first wing 1040 of the securement platform 1022 when the IV catheter system 

1000 is in the insertion configuration. The grip 1052 may have a leading edge 1072, winch 

may serve as a pull surface. The grip 1052 and/or the first wing 1040 may have one or more 

grip features (not shown), which may help provide a secure interface that facilitates grippin 

and/or moving the grip 1052 by hand. 

To move the IV catheter system 1000 from the insertion configuration to the 
</ 

fluid delivery configuration, the clinician may position a digit (for example, a finger) on the 

leading edge 1072 of the grip 1052 and/or the pull surfaces 1068, and a digit (for example, a 

finger or thumb) on the trailing edge 1044 of the first wing 1040 and/or the trailing edge 1044 

of the second wing 1042. The clinician may then pull one or both of the leading edges 1072 

proximally, and may push the trailing edge 1044 and/or the pull surfaces 1068 distally. This 

may cause the catheter component 1002 to remain in place while the needle component 1004 

is withdrawn proximally from the catheter component 1002, 

Figure 11 is a flowchart diagram depicting one method of preparing an IV 

catheter system to deliver fluid to a patient, according to one embodiment. The method of 

Figure 11 may be carried out with any of the IV catheter systems disclosed in Figures 1 

through 10C, or with other IV catheter system embodiments that are not specifically shown 

or described herein. By way of example, the method will be described in connection with the 
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IV catheter system 100 of Figure 1. Further, the method of Figure 11 is merely exemplary; 

other methods may be used in conjunction with any of the TV catheter system embodiments 

included within the scope of the present disclosure, 

[0182] The method may start 1110 with a step 1120 in which the catheter system is 

prepared. This preparation may include connecting various components (such as the catheter 

component 102, the needle component 104, the extension tube 106, the clamp 108, and/or the 

luer lock adapter 110 of Figure 1, by way of example) together. Further, this may include 

preparing any adhesives needed to secure the catheter component 102 to the patient, 

preparing components of the fluid source to be connected to the IV catheter system 100, 

and/or the like. 

[0183] In a step 1130, the IV catheter system 100 may be grasped with a single hand. 

This may involve placing digits of the hand to contact the pull surface(s) of the needle 

component 104 and the push surface(s) of the catheter component 102, as described above. 

Notably, the surfaces that serve as pull surfaces and push surfaces may vary, depending on 

the specific embodiment utilized. Further, catheter insertion may involve primarily pushing; 

accordingly, the clinician may elect not to make contact with the pull surfaces at this stage, 

but to contact them when the IV catheter system 100 is to be moved to the fluid delivery 

configuration, 

[0184] In a step 1140, the IV catheter system 100 may be manipulated to insert the 

cannula 126 into the patient. This may optionally be done with a single hand. Insertion may 

continue until the tip of the cannula 126 has reached the fluid delivery location. Insertion 

may be carried out by pushing on the push surfaces and/or other surfaces of the catheter 

component 102 and/or the needle component 104. 

[0185] In a step 1150, the IV catheter system 100 may be moved from the insertion 

configuration to the fluid delivery configuration. If the clinician has not yet contacted the 

pull surface(s) of the needle component 104, he or she may do this now with one or more 

digits of a hand. Optionally, the same hand used to insert the IV catheter system 100 may be 

used, exclusively (i.e., without assistance from the other hand) to move the IV catheter 
4 f S / * 

system 100 to the fluid delivery configuration. The clinician may pull the pull surface(s) 

proximally, while pushing on the push surface(s) to keep the catheter component 102 in 

place. Thus, the catheter component 102 may be kept in place with the tip of the cannula 126 

at the fluid delivery location while the needle component 104 is withdrawn proximally from 

the catheter component 102 to unblock the fluid delivery path to the fluid delivery location. 
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[0186] This may optionally be accomplished with a single hand. Thus, the other hand 

may be used to perform other tasks during insertion and/or motion of the IV catheter system 

100 to the fluid delivery configuration. For example, the clinician may use the other hand to 

hold the patient's arm (or other body pail in which the fluid delivery location is located), 

prepare other components for interconnection with the IV catheter system 100, prepare any 

necessary blood testing materials, and/or the like. 

[0187] The method may then end 1190. With the IV catheter system 100 in the fluid 

delivery configuration, the fluid source may then be connected to the catheter component 102 

to deliver the fluid to the patient. 

[0188] An IV catheter system may have a wide variety of alternative configurations 

within the scope of the present disclosure. Supplemental embodiments will be shown and 

described in brief, with reference to Figures 12A through 1>D. 

[0189] Figures 12A and 12B are perspective views of an IV catheter system 1200 

according to yet another alternative embodiment, in a fully-assembled state and in an 

exploded state, respectively. The IV catheter system 1200 may have components similar to 

those of the IV catheter systems of previous embodiments. Figure 12A illustrates a catheter 

component 1202, a needle component 1204, extension tubing 1206, a clamp 1208, and a luer 

lock adapter 1210, Only the catheter component 1202, the needle component 1204, and the 

extension tubing 1206 are illustrated in Fig, 12B, The IV catheter system 1200 may be an 

integrated system, as in some of the previous embodiments; hence, the extension tubing 1206 

may be pre-attached to the catheter component 1202. Several components of the IV catheter 

system 1200 may be similar to those of previous embodiments and thus will not be described 

explicitly; rather, understanding of the configuration and operation of these components can 

be obtained by referring to the descriptions of previously described drawings. 

[0190] As shown, the catheter component 1202 may have a securement platform 1222 

with a first wine 1240 and a second wine 1242. The first wing 1240 mav be integrated with 

an extension tubing junction 1224 that connects the extension tubing 1206 to the catheter 

component 1202. The second wing 1242 may overlie a grip 1252 of the needle component 

1204 in the insertion configuration such that the distal ends of the grip 1242 and the second 

wing 1242 have substantially the same, generally elliptical shape. 

[0191] The securement platform 1222 may optionally be "soft," i.e., formed of a 

relatively compliant material that conforms easily to the skin of the patient. In some 

embodiments, the securement platform 1222 may be formed of a soft plastic, an elastomer 

such as silicone rubber, and/or the like. The securement platform 1222 and the grip 1252 
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may have one or more grip features 1270 that facilitate gripping and/or manipulation of the 

securement platform 1222 and/or the grip 1252 by hand. 

Further, the securement platform 1222 and/or the grip 1252 may optionally 

have features that further facilitate motion of the IV catheter system 1200 from the insertion 

configuration to the fluid delivery configuration. Specifically, the second wing 1242 may 

have a distal ridge 1280 that may act as a push feature. The distal ridge 1280 may be 

positioned so that a digit can easily contact the proximal side of the distal ridge 1280 to apply 

distal pressure on the second wing 1242. The grip 1252 may have a peripheral ridge 1282 

positioned at an exterior edge of the grip 1252. The peripheral ridge 1282 may act as a pull 

feature. The peripheral ridge 1282 may be positioned such that a digit can easily contact the 

apex and'or the distal side of the peripheral ridge 1282 to apply proximal pressure on the grip 

1252. The peripheral ridge 1282 may optionally be positioned j ust outward of the outermost 

edge of the second wing 1242 when the IV catheter system 1200 is in the insertion 

configuration, so that the peripheral ridge 1282 can be contacted by the digit even when the 

second wing 1242 is positioned to overlie the grip 1252. 

Additionally or alternatively, the securement platform 1222 and/or the grip 

1252 may have one or more friction reducing features that facilitate motion from the insertion 

configuration to the fluid delivery configuration. Such friction reducing features may 

optionally reduce the level of friction between the grip 1252 and the second wing 1242 so 

that the grip 1252 and the second wing 1242 can more easily slide past each other. One such 

friction reducing feature may be a central ridge 1284 on the second wing 1242, which may 

protrude toward the grip 1252. The central ridge 1284 may abut the grip 1252 in the insertion 

configuration to reduce the surface area of the second wing 1242 that is in contact with the 

grip 1252, thereby reducing factional resistance to sliding motion between the grip 1252 and 

the second wing 1242. The central ridge 1284 may thus reduce the force required to move 

the TV catheter system 1200 from the insertion configuration to the fluid delivery 

configuration, thereby making this transition easier to accomplish with only a single hand. 

Figures 13A and 13B are perspective views of an IV catheter system 1300 

according to yet another alternative embodiment, in an open state and a compacted state, 

respectively. The clinician may have the flexibility to insert and/or move the IV catheter 

system to the fluid delivery configuration in the open state or in the compacted state. One or 

both states may facilitate manipulation of the IV catheter system 1300 with the digits of a 

single hand. The IV catheter system 1300 may have components similar to those of the IV 

catheter systems of previous embodiments. Figures 13A and 13B illustrate a catheter 

-Page 40-



WO 2017/074682 PCT/US2016/055859 

component 1302, a needle component 1304, and extension tubing 1306. The IV catheter 

system 1300 may be an integrated system, as in some of the previous embodiments; hence, 

the extension tubing 1306 may be pre-attached to the catheter component 1302. Several 

components of the IV catheter system 1300 may be similar to those of previous embodiments 

and thus will not be described explicitly; rather, understanding of the configuration and 

operation of these components can be obtained by referring to the descriptions of previously 

described drawings, 

[0195] As shown, the catheter component 1302 may have a securement platform 1322 

with a first wing 1340 and no second wing. The first wing 1340 may be integrated with an 

extension tubing junction 1324 that connects the extension tubing 1306 to the catheter 

component 1302. In the compacted state shown in Figure 13B, the first wing 1340 may 

overlie a grip 1352 of the needle component 1304 such that the distal ends of the grip 1352 

and the first wing 1340 have substantially the same, generally elliptical shape. In the open 

state of Figure 13A, the first wing 1340 and the grip 1352 may extend in generally opposite 

directions, providing a generally symmetrical profile. 

[0196] The securement platform 1322 may optionally be "soft,'" i.e., formed of a 

relatively compliant material that conforms easily to the skin of the patient. In some 

embodiments, the securement platform 1322 may be formed of a soft plastic, an elastomer 

such as silicone rubber, and/or the like. The securement platform 1322 and the grip 1352 

may have one or more grip features 1370 that facilitate gripping and/or manipulation of the 

securement platform 1322 and/or the grip 1352 by hand. 

[0197] Further, the securement platform 1322 and/or the grip 1352 may have one or 

more friction reducing features that facilitate motion from the insertion configuration to the 

fluid delivery configuration. Such friction reducing features may optionally reduce the level 

of friction between the grip 1352 and the first wing 1340 so that the grip 1252 and the first 

wing 1340 can more easily slide past each other in the compacted state. One such friction 

reducing feature may be a central ridge 1384 on the grip 1352, which may protrude toward 

the first wing 1340 in the compacted state. The central ridge 1384 may abut the first wing 

1340 in the insertion configuration, in the compacted state to reduce the surface area of the 

grip 1352 that is in contact with the first wing 1340, thereby reducing frictional resistance to 

sliding motion between the grip 1352 and the first wing 1340. The central ridge 1384 may 

thus reduce the force required to move the IV catheter system 1300 from the insertion 

configuration to the fluid delivery configuration, thereby making this transition easier to 

accomplish with only a single hand when in the closed configuration. 
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[0198] Figures 14A, 14B, 14C, and 14D are perspective views of an IV catheter 

system 1400 according to yet another alternative embodiment, in the insertion configuration 

in a compacted state, with the catheter component 1402 in isolation, in the insertion 

configuration in an open state, and with the flash component 1412 in an exploded state, 

respectively. The IV catheter system 1400 may have components similar to those of the IV 

catheter systems of previous embodiments. Figure 14A illustrates a catheter component 

1402, a needle component 1404, extension tubing 1406, and a flash component 1412. The IV 

catheter system 1400 may be an integrated system, as in some of the previous embodiments; 

hence, the extension tubing 1406 may be pre-attached to the catheter component 1402, 

Several components of the IV catheter system 1400 may be similar to those of previous 

embodiments and thus will not be described explicitly; rather, understanding of the 

configuration and operation of these components can be obtained by referring to the 

descriptions of previously described drawings. 

As shown, the catheter component 1402 may have a securement platform 1422 

with a first wing 1440 and a second wing 1442, The first wing 1440 may be integrated with 

an extension tubing junction 1424 that connects the extension tubing 1406 to the catheter 

component 1402. The second wing 1442 may overlie a grip 1452 of the needle component 

1404 in the insertion configuration such that the distal ends of the grip 1442 and the second 

wing 1442 have substantially the same, generally elliptical shape, except that the grip 1432 

may be slightly larger than the second wing 1442, Thus, the grip 1452 may extend beyond 

the profile of the second wing 1442. 

The securement platform 1422 may optionally be "soft," i.e., formed of a 

relatively compliant material that conforms easily to the skin of the patient. In some 

embodiments, the securement platform 1422 may be formed of a soft plastic, an elastomer 

such as silicone rubber, and/or the like. The securement platform 1422 and the grip 1452 

may have one or more grip features 1470 that facilitate gripping and/or manipulation of the 

securement platform 1422 and/or the grip 1452 by hand-

Further, the securement platform 1422 and/or the grip 1452 may optionally 

have features that further facilitate motion of the IV catheter system 1400 from the insertion 
V 

configuration to the fluid delivery configuration. Specifically, the extension tubing junction 
1 424 may have a depression 1480 that may act as a push feature. The depression 1480 may 

be positioned so that a digit can easily contact the extension tubing junction 1424, and thence 

the first wing 1440, to apply distal pressure on the first wing 1440, The second wing 1442 

may have stepdown 1482 at which the second wing 1442 moves from a greater thickness 
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toward the distal end of the second wing 1442 to a lesser thickness toward the proximal end 

of the second 1442, The stepdown 1482 may thus provide a proximally-oriented surface that 

can also act as a push feature. The clinician may place a digit on the proximally-oriented 

surface of the second wing 1442 to facilitate exertion of distal pressure on the second wing 

1442. 

The grip 1452 may have a proximal ridge 1483 positioned at a proximal edge 

of the grip 1452. The proximal ridge 1483 may act as a pull feature. The proximal ridge 
1 483 may he positioned such that a digit can easily contact the apex and/or the distal side of 

the proximal ridge 1483 to apply proximal pressure on the grip 1452. The proximal ridge 

1483 may optionally he positioned just proximally of the proximal edge of the second wing 

1442 when the IV catheter system 1400 is in the insertion configuration, so that the proximal 

ridge 1483 can be contacted by the digit even when the second wing 1442 is positioned to 

overlie the grip 1452. 

Additionally or alternatively, the securement platform 1422 and/or the grip 

1452 may have one or more friction reducing features that facilitate motion from the insertion 

configuration to the fluid delivery configuration. Such friction reducing features may 

optionally reduce the level of friction between the grip 1452 and the second wing 1442 so 

that the grip 1452 and the second wing 1442 can more easily slide past each other. One such 

friction reducing feature may be a series of central bumps 1484 on the grip 1452, which may 

protrude toward the second wing 1442. The central bumps 1484 may abut the second win 

1442 in the insertion configuration to reduce the surface area of the second wing 1442 that is 

in contact with the grip 1452, thereby reducing factional resistance to sliding motion between 

the grip 1452 and the second wing 1442. The central bumps 1484 may thus reduce the force 

required to move the IV catheter system 1400 from the insertion configuration to the fluid 

delivery configuration, thereby making this transition easier to accomplish with only a single 

hand. 

[0204] As shown in Figure 14C, the central bumps 1484 may optionally be aligned 

with a central trough 1485 formed in the surface of the second wing 1442 that faces the grip 

1452, The central trough 1485 may receive the central bumps 1484. Thus, the central bumps 

1484 and the central trough 1485 may act as alignment features to maintain alignment 

between the second wing 1442 and the grip 1452, thereby reducing the likelihood of binding 

or other resistance to motion to the fluid delivery configuration that could otherwise be 

caused by misalignment between the catheter component 1402 and the needle component 

1404. 
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[0205] Figure 14C illustrates an open state in which the needle component 1404 is 

rotated relative to the catheter component 1402 in a manner that positions the grip 1452 

substantially perpendicular to the securement platform 1422. In this state, the TV catheter 

system 1400 may provide alternative ergonomics for inserting the cannula into the fluid 

delivery location and/or moving the IV catheter system 1400 to the fluid delivery 

configuration. In this state, the central bumps 1484 may not be positioned within the central 

trough 1485. However, when the needle component 1404 and catheter component 1402 are 

again rotated relative to each other to position the IV catheter system 1400 in the compacted 

state, the central bumps 1484 may enter the central trough 1485 to ensure proper alignment 

between the needle component 1404 is rotated relative to the catheter component 1402. 

The flash component 1412 may indicate proper placement of the cannula of 

the catheter component 1402, When the cannula penetrates a blood vessel, the resulting 

blood flow may pass into the catheter component 1402 and through the needle component 

1404 to reach the flash component 1412, which may be secured to the proximal end of the 

needle component 1404. The blood may enter a flash chamber 1414 of the fl ash component 

1412, which may be visible to the user through transparent walls of the flash component 

1412. The flash component 1412 may also have a vent 1416 that permits egress of any air in 

the IV catheter system 1400 as the blood enters, to ensure that the blood is able to fill the 

flash component 1412, 

Figures 15A, 15B, 15C, and 15D are perspective views of an IV catheter 

system 1500 according to yet another alternative embodiment, in the insertion configuration 

in a compacted state, with the catheter component 1502 and needle component 1504 in 

isolation, in the insertion configuration in an open state, and with the flash component 1512 

in an exploded state, respectively. The IV catheter system 1500 may have components 

similar to those of the IV catheter systems of previous embodiments. Figure 15A illustrates a 

catheter component 1502, a needle component 1504, extension tubing 1506, and a flash 

component 1512. The IV catheter system 1500 may be an integrated system, as in some of 

the previous embodiments; hence, the extension tubing 1506 may be pre-attached to the 

catheter component 1502, Several components of the IV catheter system 1500 may be 

similar to those of previous embodiments and thus will not be described explicitly; rather, 

understanding of the configuration and operation of these components can be obtained by 

referring to the descriptions of previously described drawings. 

As shown, the catheter component 1502 may have a securement platform 1522 

with a first wine 1540 and a second wine 1542. The first wing 1540 mav be integrated with 
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an extension tubing junction 1524 that connects the extension tubing 1506 to the catheter 

component 1502. The second wing 1542 may overlie a grip 1552 of the needle component 

j 504 in the insertion configuration such that the distal ends of the grip 1542 and the second 

wing 1542 have substantially the same, generally elliptical shape, except that the grip 1552 

may be slightly larger than the second wing 1542, Thus, the grip 1552 may extend beyond 

the profile of the second wing 1542. 

The securement platform 1522 may optionally be "soft," i.e., formed of a 

relatively compliant material that conforms easily to the skin of the patient. In some 

embodiments, the securement platform 1522 may be formed of a soft plastic, an elastomer 

such as silicone rubber, and/or the like. The securement platform 1522 and the grip 1552 

may have one or more grip features 1570 that facilitate gripping and/or manipulation of the 

securement platform 1522 and/or the grip 1552 by hand. 

[0210] Further, the securement platform 1522 and/or the grip 1552 may optionally 

have features that further facilitate motion of the IV catheter system 1500 from the insertion 
V 

configuration to the fluid delivery configuration. Specifically, the extension tubing junction 

1524 may have a depression 1580 that may act as a push feature. The depression 1580 may 

be positioned so that a digit can easily contact the extension tubing junction 1524, and thence 

the first wing 1540, to apply distal pressure on the first wing 1540. The second wing 1542 

may have stepdown 1582 at which the second wing 1542 moves from a greater thickness 

toward the distal end of the second wing 1542 to a lesser thickness toward the proximal end 

of the second 1542. The stepdown 1582 may thus provide a proximally-oriented surface that 

can also act as a push feature. The clinician may place a digit on the proximally-oriented 

surface of the second wing 1542 to facilitate exertion of distal pressure on the second wing 

1542. A stepdown ridge 1588 may be positioned proximate the stepdown 1582 to broaden 

the size of the proximally-facing surface provided by the stepdown 1582, thereby facilitating 

use of the stepdown 1582 as a push featur ca 

[0211] The grip 1552 may have a peripheral ridge 1583 positioned at an outer edge of 

the grip 1552. The peripheral ridge 1583 may act as a pull feature. The peripheral ridge 

] 583 may be positioned such that a digit can easily contact the apex and/or the distal side of 

the peripheral ridge 1583 to apply proximal pressure on the grip 1552. The peripheral ridge 

1583 may optionally be positioned outward of the outer edge of the second wing 1542 when 

the IV catheter system 1500 is in the insertion configuration, so that the peripheral ridge 1583 

can be contacted by the digit even when the second wing 1542 is positioned to overlie the 

-Page 45-



WO 2017/074682 PCT/US2016/055859 

grip 1552. The peripheral ridge 1583 may define the boundary of a distal recess 1586 of the 

grip 1552 within which the second wing 1542 can reside in the insertion configuration. 

Further, the grip 1552 may have a proximal recess 1584. The upraised edges 

of the grip 1552 that surround and define the proximal recess 1584 may also act as pull 

features. The clinician may place the digit of a hand on any of these edges to exert proximal 

pressure on the grip 1552. 

Additionally or alternatively, the securement platform 1522 and/or the grip 

1552 may have one or more friction reducing features that facilitate motion from the insertion 

configuration to the fluid delivery configuration. Such friction reducing features may 

optionally reduce the level of friction between the grip 1552 and the second wing 1542 so 

that the grip 1552 and the second wing 1542 can more easily slide past each other. One such 

friction reducing feature may be a central ridge 1592 on the second wing 1542, which may 

protrude toward the grip 1552. The central ridge 1592 may abut the grip 1552 in the insertion 

configuration to reduce the surface area of the second wing 1542 that is in contact with the 

grip 1552, thereby reducing frictional resistance to sliding motion between the grip 1552 and 

the second wing 1542. The central ridge 1592 may thus reduce the force required to move 

the IV catheter system 1500 from the insertion configuration to the fluid delivery 

configuration, thereby making this transition easier to accomplish with only a single hand. 

As shown in Figure 15C, the central ridge 1590 may optionally be aligned 

with a central trough 1592 formed in the surface of the grip 1552 that faces the second wing 

1542. The central trough 1592 may receive the central ridge 1590. Thus, the central ridee O J O " w 

1590 and the central trough 1592 may act as alignment features to maintain alignment 

between the second wing 1542 and the grip 1552, thereby reducing the likelihood of binding 

or other resistance to motion to the fluid delivery configuration that could otherwise be 

caused by misalignment between the catheter component 1502 and the needle component 

J - V' 

Figure 15C illustrates an open state in which the needle component 1504 is 

rotated relative to the catheter component 1502 in a manner that positions the grip 1552 

substantially perpendicular to the securement platform 1522, In this state, the IV catheter 

system 1500 may provide alternative ergonomics for inserting the cannula into the fluid 

delivery location and/or moving the IV catheter system 1500 to the fluid delivery 

configuration. In this state, the central ridge 1590 may not be positioned within the central 

trough 1592. However, when the needle component 1504 and catheter component 1502 are 

again rotated relative to each other to position the IV catheter system 1500 in the compacted 
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state, the central ridge 1590 may enter the central trough 1592 to ensure proper alignment 

between the needle component 1504 is rotated relative to the catheter component 1502. 

The flash component 1512 may indicate proper placement of the cannula of 

the catheter component 1502, When the cannula penetrates a blood vessel, the resulting 

blood flow may pass into the catheter component 1502 and through the needle component 

1504 to reach the flash component 1512, which may be secured to the proximal end of the 

needle component 1504. The blood may enter a flash chamber 1514 of the flash component 

1512, which may be visible to the user through transparent wails of the flash component 

1512. 

Various embodiments of the present invention (not shown) further comprise a 

safety mechanism configured to secure the sharpened, distal tip of the introducer needle 

following removal and separation of the needle component from the catheter component. A 

safety mechanism may include any compatible device known in the art. In some instances, 

the safety mechanism is configured to interact with a needle feature, such as a ferrule, notch. 
J w 

crimp or bump on the needle. The crimp or bump formed in the needle cause a slight out of 

round configuration that can be used to activate a safety mechanism. In some instance, the 

safety mechanism comprises an arm or lever that is actuated to capture the needle tip within 

the mechanism and prevent the tip from emerging prior to safe disposal. 

The safety mechanism is attached to the body of the needle and is capable of 

sliding along the length thereof. In some instances, an initial or assembled position of the 

safety mechanism is located in proximity to the base or proximal end of the needle 

component prior to catheterization. For some configurations, the assembled position of the 

safety mechanism is between the proximal end of the needle hub and the proximal end of the 

catheter hub or securement platform, wherein the safety mechanism does not overlap the 

catheter hub or securement platform. In some instances, a portion of the safety mechanism is 

positioned within the catheter hub, with the balance of the safety mechanism being positioned 

external to the catheter hub, such as within the needle hub. In some embodiments, a portion 

of the catheter hub or securement platform is extended proximally to provide a housing in 

which at least a portion of the safety mechanism is housed. In some instances, the entire 

safety mechanism is housed within the housing of the catheter hub or securement platform 

prior to catheterization. 

In some embodiments, the assembled position of the safety mechanism 

positions the proximal end of the catheter hub between the distal end of the safety mechanism 

and a distal end of a grip of the needle component. In some instances, the assembled position 
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of the safety mechanism positions the proximal end of the catheter hub between the distal end 

of the safety mechanism and a proximal end of a grip of the needle component. In some 

instances, a portion of the safety mechanism overlaps a portion of a grip of the needle 

component. In some embodiments, at least some portion of at least one of the catheter hub 

and the grip overlaps at least some portion of the safety mechanism. In some embodiments, 

no portion of the catheter hub or grip overlaps any portion of the safety mechanism. 

In some embodiments, a defeatable mechanical connection is provided 

between the safety mechanism and at least one other component of the IV catheter system. In 

some embodiments, a distal end of the safety mechanism is selectively coupled to a proximal 

end of the catheter hub. In one embodiment, the safety mechanism interlocks internally to 

the proximal end of the catheter hub. In one embodiment, the safety mechanism interlocks 

externally to the proximal end of the catheter hub. In some embodiments, a distal end of the 

safety mechanism is selectively coupled to a proximal end of the securement platform. In 

some embodiments, a surface of the safety mechanism is selecti vely coupled to at least one 

surface of at least one of the catheter hub, a blood control valve, an extension tube, and the 

securement platform. In some instances, the mechanical connection is defeated upon 

securement of the needle tip within the safety mechanism. 

Figures 16, 17, ISA, 18B, 19A, and 19B depict various modifications that can 

be made to many of the IV catheter systems described above. For illustrative purposes, these 

modifications will be described with reference to IV catheter system 1400 shown in Figures 

14A and 14B, However, these modifications could equally be made to other IV catheter 

systems described herein. 
</ 

[0222] Figure 16 illustrates an IV catheter system 1600 that is configured in the same 

manner as IV catheter system 1400 except that first wing 1440 only extends between catheter 

component 1402 and extension tubing junction 1424. In other words, in Figure 16, first wing 

1440 does not extend outwardly beyond extension tubing junction 1424. In such 

embodiments, first wing 1440 may extend between catheter component 1402 and extension 

tubing junction 1424 to provide reinforcement to extension tubing junction 1424 thereby 

facilitating the use of extension tubing junction 1424 as a gripping surface during insertion. 

As indicated above, in many of the other embodiments described, the portion of the first wing 

that extends beyond the extension tubing junction could also be removed. 

Figure 17 illustrates an IV catheter system 1700 that is configured in the same 

manner as TV catheter system 1400 except that flash component 1412 includes a side vent. In 

particular, as shown in Figure 17, flash component 1412 can include a proximal vent 1416a 
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as is described above (and labeled 1416 in Figure 14). Additionally, flash component 1412 

can include one or more side vents 1416b that are formed through the side wall of flash 

component 1412. These side vents can be positioned proximal to a vent membrane 1701 and 

provide an alternative or additional venting pathway for air as it exits flash chamber 1412. 

When some clinicians insert an IV, they may place their thumb overtop 

proximal vent 1416a thereby blocking airflow through the vent and minimizing the flow of 

blood into flash component 1412, Therefore, IV catheter system 1700 can include side vents 

1416b which will provide an alternative pathway for airflow in instances where proximal 

vent 1416a may be blocked Side vents 1416b can be shaped in any suitable manner. In 

some embodiments, flash component 1412 could be elongated to accommodate 

appropriately-sized side vents. Any of the other above-described IV catheter systems that 

also employ a flash component may also be configured with side vents. In some 

embodiments, a portion of proximal vent 1416a extends onto the sidewall of flash component 

1412 to form side vent 1416b. Thus, the user's thumb may block the portion of proximal vent 

1416a located on the proximal end of flash component 1412 without contacting or blocking 

the portion of the proximal vent located on, and thereby forming side vent 1416b. 

Figures 18A and 18B illustrate perspective and side views respectively of an 

TV catheter system 1800 that is configured in the same manner as IV catheter system 1400 

except that catheter component 1402 includes a visual indicator 1801 at a proximal end. 

Visual indicator 1801 is positioned on catheter component 1402 so that it will be covered by 

needle component 1404 prior to insertion of the catheter. During the insertion process, 

needle component 1404 can be slightly withdrawn with respect to catheter component 1402 

which would result in the tip of the needle being withdrawn into, or "hooded" within the 

catheter. The relative positions of catheter component 1402 and needle component 1404 

when the needle is in this hooded position are depicted in Figure 18A, 

Once a clinician has inserted the needle into a patient's vein, the clinician will 

oftentimes withdraw the needle tip into the hooded position before further inserting the 

catheter. Catheter component 1402 can include visual indicator 1801 as a means of 

informing the clinician when the needle tip is in the hooded position. In other words, durin 

the initial insertion process, needle component 1404 will be positioned overtop visual 

indicator 1801 (e.g., similar to what is shown in Figure 14A). Then, as the clinician slides 

needle component 1404 backwards away from catheter component 1402, visual indicator 

1801 will be revealed as shown in Figure 18A thereby informing the clinician when the 

needle tip has reached the hooded position. 
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[0227] In some instances, visual indicator 1801 is located on catheter component 

1402 at a position selected to reveal visual indicator 1801 when catheter component 1402 has 

been removed or withdrawn from the needle adapter a desired distance. For example, in some 

embodiments the needle tip is hooded within the catheter when catheter component 1402 is 

removed from the needle adapter a distance of 2 mm. Accordingly, in some embodiments 

visual indicator 1801 is positioned within the needle adapter at a distance of approximately 2 

mm when catheter component 1402 is fully seated within the distal end or opening of the 

needle adapter. 

[0228] Figure 18B provides a side view of catheter component 1402 of IV catheter 

system 1800 in isolation. As shown, visual indicator 1801 is positioned near a proximal end 

of catheter component 1402, As indicated above, the exact position of visual indicator 1801 

will be dependent on how needle component 1404 and catheter component 1402 overlap. In 

particular, visual indicator 1801 can be positioned so that it becomes exposed once the needle 

tip reaches the hooded position but prior to needle component 1404 decoupling from catheter 

component 1402. In some instances, the exposure occurs after a translational movement of 

approximately 2 mm. In this way, the clinician can easily separate needle component 1404 

from catheter component 1402 to reach the hooded position while still maintaining sufficient 

coupling between the two components to facilitate further insertion of the catheter, 

[0229] A visual indicator similar to visual indicator 1801 could be added to any of the 

above-described IV catheter systems to provide the indication of when the needle has reached 

the hooded position. Also, in some embodiments, a tactile indicator in place of or in addition 

to a visual indicator could be employed. For example, needle component 1404 and/or 

catheter component 1402 may include one or more features (e.g., ridges or grooves) that 

provide a tactile indication of when the needle has reached the hooded position, 

[0230] Figures 19A and 19B illustrate perspective and side views respectively of an 

TV catheter system 1900 that is configured in a similar manner as IV catheter system 1400 

except that catheter component 1402 and needle component 1404 are configured to facilitate 

various types of insertion grip techniques. As shown in Figure 19A, flash component 1412 is 

elongated in comparison to the flash component depicted in Figure 14A, Additionally, flash 

component 1412 includes side grips 1902 which constitute features formed on opposing sides 

of flash component 1412 which facilitate gripping flash component 1412 between the thumb 

and middle finger. For example, side grips 1902 can comprise flattened surfaces and/or other 

types of gripping features such as ridges. 
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[0231] As best seen in Figure 19B, catheter component 1402 may include a push tab 

1901 which extends upwardly from a top surface of catheter component 1402. Push tab 1901 

can serve as a surface against which the clinician's index finger may push while gripping side 

grips 1902 between the thumb and middle finger. The length of flash component 1412 can be 

configured so that push tab 1901 is spaced from side grips 1902 at a distance corresponding 

to the average length of a clinician's index finger. The additional length of flash component 

1412 can also allow flash to be visualized for a longer period of time. Other IV catheter 

systems described herein that incorporate a flash component into the needle component may 

also be configured to include side grips and a push tab in a similar manner as shown in 

Figures 19A and 19B. 

Figure 20 illustrates an IV catheter system 2000 that is configured in a similar 

manner as IV catheter system 1400 but with a number of additional features. As with IV 

catheter system 1400, IV catheter system 2000 includes a catheter component having a 

securement platform 1422, extension tubing, and a needle component incorporating a flash 

component 1412. As shown in Figure 20, IV catheter system 2000 also includes a soft 

integral push tab 2001, a push tab cut- out 2002, and an integrated strain relief 2003. 

Push tab 2001 can be integrally molded from the same material as securement 

platform 1422. For example, push tab 2001 can include a base 2001a that is positioned on 

top of and towards the proximal end of the catheter adapter. Base 2001a may be connected to 

securement platform 1422 by connecting channels 2001b which extend downwardly from 

base 2001a on both sides of the catheter adapter. Connecting channels 2001b can reinforce 

base 2001a and can facilitate the molding process. A number of ridges 2001c may extend 

upwardly from base 2001a and can function as a surface against which a clinician may push 

while inserting the needle and/or when separating the needle component from the catheter 

component, such as when hooding the needle during catheterization. In some embodiments, 

textures and/or indents may be employed in place of or in conjunction with ridges 2001c. 

Cut-out 2002 can be formed in a top surface of the distal end of the needle 

component such that cut-out 2002 will substantially align with base 2001a. Cut-out 2002 

therefore creates a region in which the clinician can place his or her finger or thumb to more 

easily apply a distal force against push tab 2001. 

[0235] Strain relief 2003 can also be integrally molded from the same material as 

securement platform 1422, To facilitate molding strain relief 2003, a connecting channel 

2003a can be formed between securement platform 1422 and strain relief 2003. 
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[0236] Although push tab 2001 and strain relief 2003 are shown as including 

connecting channels, each of these features could equally be molded separately from 

securement platform 1422 (i.e., molded without connecting channels) in some embodiments. 

Also, each of push tab 2001, cut-out 2002, and strain relief 2003 could be included on any of 

the other IV catheter systems described herein. 

In some embodiments, IV catheter system 2000 may include an anti-rotation 

feature. For example, as shown in Figure 21, this anti-rotation feature can be comprised of a 

protrusion 2010 formed at a proximal end of the catheter component and a corresponding 

protrusion 2011 formed within the portion of needle component into which the catheter 

component inserts. Protrusions 2010 and 2011 can be positioned relative to one another to 

prevent the wing from being rotated downwardly away from the securement platform. 

For example, with reference to the orientation shown in Figure 21, protrusion 

2011 may be configured to contact protrusion 2010 when the wing is oriented directly below 

the securement platform so that the wing cannot be further rotated in a counterclockwise 

direction relative to the catheter component. In this way, the wing can be prevented from 

sagging downward. At the same time, however, the wing will still be able to rotate in a 

clockwise direction to easily accommodate different grip techniques. This anti-rotation 

feature could also be included in any of the other embodiments of IV catheter systems 

described herein. 

To this point, each of the described IV catheter systems has been a closec 

system (i.e., a system that includes extension tubing). It is noted, however, that many of the 

above described features can equally be implemented on an open IV catheter system (i.e., a 

system that does not include extension tubing). Figures 22A and 22B illustrate an example of 

an open IV catheter system 2200 that is otherwise substantially the same as IV catheter 

system 2000. As shown, IV catheter system 2200 includes a catheter component 1402a that 

does not incorporate extension tubing. Because it is an open system, catheter component 

1402a can be configured to provide intravascular access once the needle component has been 

removed. For example, catheter component 1402a can include an internal, blood control 

feature, whether single use or multi-use (not shown), and a threaded luer connection 2202 to 

thereby allow other devices to be coupled to the catheter component. Alternatively, catheter 

component 1402a may not include a blood control feature. 

IV catheter system 2200 is shown as including a flash chamber 1412 that 

includes a path-defining structure 2800, Any of the above described IV catheter systems, 

whether open or closed, can employ a path-defining structure 2800 within the flash chamber 
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to enhance the visualization of proper catheter placement. More particularly, a path-defining 

structure can cause blood to flow through the flash chamber at a more controlled rate that 

facilitates identifying when the catheter is properly positioned within the vasculature. 

Figure 23 illustrates path-defining structure 2800 in isolation. Path-defining 

structure 2800 includes a distal portion 2800a and a proximal portion 2800b. In some 

embodiments, proximal portion 2800b can have an outer dimension that substantially 

matches an inner dimension of a proximal end of flash component 1412 such that a fluid-tight 

seal is formed between the two components. Proximal portion 2800b can include venting 

grooves 2802 which are sized to allow air, but not fluid, to escape from within flash 

component 1412. In other words, proximal portion 2800b can function as a vent plug. 

Distal portion 2800a can have a reduced outer dimension compared to the 

outer dimension of proximal portion 2800b. The inner dimension of a chamber 3210b of 

flash component 1412 (see Figure 24A) with respect to the outer dimension of distal portion 

2800a can also be configured such that a spacing or channel will exist between distal portion 

2800a and the inner wall of chamber 3210b only along the top of flash component 1412. For 

example, as shown in Figure 24A. with path-defining structure 2800 inserted into chamber 

3210b, a channel will exist above path-defining structure 2800. However, around the 

remaining portions of path-defining structure 2800, the outer surface of distal portion 2800a 

can contact the inner wall of chamber 3210b. In this way, blood/fluid will only be allowed to 

flow along the outer surface of distal portion 2800a within the channel. Since this channel is 

formed along the top of flash component 1412, which will be oriented towards the clinician 

during insertion, the clinician will be able to visualize the rate of blood flow. 

[0243] To allow blood to flow from the proximal end of needle 3202a into this 

channel, an opening 2801 can be formed in a distal end 2800a 1 of distal portion 2800a as is 

best shown in Figure 24A. Opening 2801 can include a central portion 2801a that extends 

further into distal portion 2800a then the remainder of opening 2801. The proximal end (or at 

least a proximal opening) of needle 3202a can be positioned within this central portion 

2801a. A number of leaking channels 2801al can be symmetrically spaced around an inner 

surface of opening 2801 and can extend from distal end 2800al to central portion 2801a. 

Any of leaking channels 2801 al can serve as a fluid pathway by which blood escaping the 

proximal end of needle 3202a can flow from central portion 2801a towards the channel 

formed above path-defining structure 2800. 

Leaking channels 2801al can be symmetrically spaced around opening 2801 

to thereby allow path-defining structure 2800 to be inserted into chamber 3210b in any 
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orientation. In other words, regardless of the orientation of path-defining structure 2800, at 

least one leaking channel 280lal will be positioned in an upward orientation and will 

intersect with the channel to thereby provide a pathway to the channel. As shown in Figure 

24A, the inner surface of chamber 3210b can be shaped such that the channel will wrap 

around distal end 2800al at the top of chamber 3210b (i.e., a gap will exist between a top 

portion of distal end 2800a 1 and the inner surface of chamber 3210b), Accordingly, as 

represented by the arrow in Figure 24B„ blood can flow out of needle 3202a via opening 

3202al and into central portion 2801a. Then, although the blood may flow into each of 

leaking channels 2801al, a fluid pathway will only be provided between the leaking channel 

that is oriented upward due to distal end 2800al contacting the inner wall of chamber 3210b 

where the other leaking channels are positioned. Therefore, as the blood fills central portion 

2801a and leaking channels 2801al, it will ultimately flow around the top portion of distal 

end 2800al and then proximally within the channel. 

To secure needle 3202a and to ensure that opening 3202a 1 remains positioned 

within central portion 2801a, various techniques can be employed. For example, in Figure 

24C, needle 3202a is shown as having a proximal portion 3202a2 that extends proximally 

beyond opening 3202al and through a proximal wall of central portion 2801a. In this 

embodiment, path-defining structure 2800 includes a proximal chamber 2810 opposite central 

portion 2801a within which proximal portion 3202a2 of needle 3202a is positioned. 

Proximal portion 3202a2 can be curled or otherwise altered to prevent it from being pulled 

distally through the passageway between central portion 2801a and proximal chamber 2810. 

Also, in some embodiments, adhesive potting may be deposited within proximal chamber 
o 
JL 810 around proximal portion 3202a2 to further secure proximal portion 3202a2. In such 

embodiments, the adhesive potting may additionally seal the passageway to prevent blood 

from flowing into proximal chamber 2810, Alternatively, the passageway may be sized such 

that proximal portion 3202a2 alone blocks fluid flow into proximal chamber 2810. 

Figure 24D illustrates an alternate embodiment for securing needle 3202a in 

position. As shown, needle 3202a may include a bumped area 3202a3 that has an outer 

dimension sufficient to prevent needle 3202a from being pulled through needle retaining 

portion 3202c. Bumped area 3202a3 can be positioned relative to opening 3202a 1 so that 

opening 3202al remains positioned within central portion 2801a. In some embodiments, 

needle retaining portion 3202c may include a recessed section into which bumped area 

3202a3 can be positioned to further prevent area 3202a from moving in a proximal or distal 

direction. 
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[0247] In some embodiments, needle 3202a may be modified to reduce the rate at 

which blood will flow through the needle. For example, in Figure 24E, needle 3202a is 

shown as having a crimp 3202a4 towards its proximal end. Crimp 3202a4 reduces the inside 

dimension of needle 3202a thereby slowing the rate at which blood will flow into central 

portion 2801a. Reducing the rate of blood flow into central portion 2801a will likewise 

reduce the rate of blood flow along the channel formed above path-defining structure 2800 

thereby facilitating identifying when needle 3202a has been properly positioned within the 

patient. 

Figures 25A and 25B illustrate another embodiment of a path-defining 

structure 2900 that can function in a similar manner as path-defining structure 2800. In 

particular, path-defining structure 2900 can be configured to cause blood to flow along a 

visualization channel formed at the top of flash component 1412. 

Path-defining structure 2900 can include a distal portion 2900a and a proximal 

portion 2900b. Proximal portion 2900b can include venting grooves 2902 that function to 

vent air but not blood from a proximal end of flash component 1412. Unlike distal portion 

2800a of path-defining structure 2800, distal portion 2900a of path-defining structure 2900 is 

not configured to be oriented at any position within flash component 1412. Instead, distal 

portion 2900a can include a visualization channel 2903 and various alignment ribs 2904 that 

are configured for a particular orientation. The inner surface of chamber 3210b can be 

configured to accommodate alignment ribs 2904 in such a manner that path- defining structure 

2900 will be oriented with visualization channel 2903 facing upwards. For example, 

chamber 3210b could include lengthwise grooves or tabs which interface with alignment ribs 
o 
JL 904 to require insertion of path-defining structure 2900 in the correct orientation and to 

prevent rotation. 

Distal portion 2900a of path-defining structure 2900 can include a distal end 

2900al having an opening 2901. A leaking channel 2901a can extend between opening 2901 

and visualization channel 2903. In a similar manner as described above, blood can flow out 

of opening 3202al into opening 2901 through leaking channel 2901a and into visualization 

channel 2903 as represented by the arrows in Figure 25C. Although not depicted in this 

embodiment, the various configurations of needle 3202a shown in Figures 24C-24E can also 

be employed in conjunction with path-defining structure 2900. 

Figure 26 illustrates an embodiment of a flash component 1412 in which a 

vent plug 3000 is employed in place of proximal portion 2900b, Also, although not shown, 

vent plug 3000 could equally be employed in place of proximal portion 2800b, As depicted 
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in Figure 26, vent plug 3000 is separate from and positioned proximally to path-defining 

structure 2900. Vent plug 3000 can primarily function to vent air hut block fluid. However, 

in some embodiments, vent plug 3000 may also be configured to secure path-defining 

structure 2800/2900 in place. For example, flash component 1412 can include protrusions 

3010 that are positioned proximally to vent plug 3000 when vent plug 3000 is inserted into 
/"a hamber 3210b, Protrusions 3010 can prevent vent plug 3000, and therefore path-defining 

structure 2800/2900, from moving proximally within chamber 3210b, 

Figures 27A-27C each represent a different way in which path-defining 

structure 2800 or 2900 could be secured within chamber 3210b. In Figure 27A. opening 

2901 is shown as having an inner dimension that corresponds closely with the outer 

dimension of needle retaining portion 3202c such that a press-fit interface is formed. 

Opening 2801 could equally be configured in this manner. Alternatively, opening 2801/2901 

could be molded overtop needle retaining portion 3202c. 

In Figures 27B and 27C, path-defining structure 2800/2900 can be retained 

within chamber 3210b using an interface between proximal portion 2800b/2900b and an 

inner surface of chamber 3210b. In Figure 27B, chamber 3210b can include a sloped 

retention bump 3101. The slope of bump 3101 can cause a distal facing ledge to be formed 

against which a proximal end of proximal portion 2800b or 2900b contacts. This sloping 

facilitates inserting path-defining structure 2800 or 2900 but prevents it from being later 

withdrawn. 

Figure 27C illustrates an example where proximal portion 2800b or 2900b 

includes a retention rib 3102a which inserts into a retention trench 3102b formed on an inner 

surface of chamber 3210b. During assembly, path-defining structure 2800 or 2900 can be 

inserted into chamber 3210b until retention rib 3102a inserts into retention trench 3102b. At 

this point, retention rib 3102a will prevent the path-defining structure from being proximally 

withdrawn. 

In some embodiments, a porous material could be employed within the 

channel created by the path-defining structure. For example, in Figure 28A, a porous 

material 3200 can be fabricated into visualization channel 2903 and extend through the 

portion of proximal portion 2900b that includes venting grooves 2902, Porous material 3200 

can function to vent air while also wicking the blood at a rate that will be easily visualized. 

Alternatively, porous material 3200 may only be positioned within the portion of proximal 

portion 2900b as shown in Figure 28B. 
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[0256] Figures 29 and 30 each depict additional variations that can be made to 

embodiments that employ either path-defining structure 2800 or 2900, In Figure 29, opening 

2901 is shown having a larger depth. With this larger depth, more fluid volume will be 

required before blood will flow through the channel. Accordingly, the depth of opening 2801 

or 2901 can be selected to generally control when visual feedback of proper vein 

confirmation will be provided. In Figure 30, a sealing cap 3400 is positioned overtop the 

proximal opening of flash component 1412. Sealing cap 3400 can block the flow of air until 

removed. Therefore, sealing cap 3400 can be employed in situations where an extension tube 

is pre-primed with saline to prevent the saline from flowing proximally into flash component 

1412. More specifically, with sealing cap 3400 in place, the saline will only be allowed to 

flow distally within needle 3202a. After insertion of the needle, sealing cap 3400 can be 

removed to allow flash component 1412 to be employed in the manner described above. 

Various embodiments of the present invention further comprise a safety 

mechanism configured to secure the shaq3ened, distal tip of the introducer needle followin 

removal and separation of the needle hub from the catheter adapter. A safety mechanism may 

include any compatible device known in the art. In some instances, the safety mechanism is 

configured to interact with a needle feature, such as a ferrule, notch, crimp or bump on the 

cannula. The crimp or bump formed in the cannula causes a slight out of round configuration 

that can be used to activate a safety mechanism. In some instance, the safetv mechanism 
</ -

comprises an arm or lever that is actuated to capture the needle tip within the mechanism and 

prevent the tip from emerging prior to safe disposal. 

[0258] The safety mechanism is attached to the body of the needle and is capable of 

sliding along the length thereof. In some instances, an initial or assembled position of the 

safety mechanism is located in proximity to the base or proximal end of the catheter adapter 

prior to catheterization. For some configurations, the assembled position of the safety 

mechanism is between the proximal end of the needle hub and the proximal end of the 

catheter adapter or stabilization platform, wherein the safety mechanism does not overlap the 

catheter adapter or stabilization platform. In some instances, a portion of the safety 

mechanism is positioned within the catheter adapter, with the balance of the safety 

mechanism being positioned external to the catheter adapter, such as within the needle hub. 

In some embodiments, a portion of the catheter adapter or stabilization platform is extended 

proximally to provide a housing in which at least a portion of the safety mechanism is 

housed. In some instances, the entire safety mechanism is housed within the housing of the 

catheter adapter or stabilization platform prior to catheterization. 
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[0259] In some embodiments, the assembled position of the safety mechanism 

positions the proximal end of the catheter adapter between the distal end of the safety 

mechanism and a distal end of a paddle grip of the needle hub. In some instances, the 

assembled position of the safety mechanism positions the proximal end of the catheter 

adapter between the distal end of the safety mechanism and a proximal end of a paddle grip 

of the needle hub. In some instances, a portion of the safety mechanism overlaps a portion of 

a paddle grip of the needle hub. In some embodiments, at least some portion of at least one of 

the catheter adapter and the paddle grip overlaps at least some portion of the safety 

mechanism. In some embodiments, no portion of the catheter adapter or paddle grip overlaps 

any portion of the safety mechanism. 

[0260] In some embodiments, a defeatable mechanical connection is provided 

between the safety mechanism and at least one other component of the access device. In some 

embodiments, a distal end of the safety mechanism is selectively coupled to a proximal end 

of the catheter adapter. In one embodiment, the safety mechanism interlocks internally to the 

proximal end of the catheter adapter. In one embodiment, the safety mechanism interlocks 

externally to the proximal end of the catheter adapter. In some embodiments, a distal end of 

the safety mechanism is selectively coupled to a proximal end of the stabilization platform. In 

some embodiments, a surface of the safety mechanism is selectively coupled to at least one 

surface of at least one of the catheter adapter, a blood control valve, an extension tube, and 

the stabilization platform. In some instances, the mechanical connection is defeated upon 

securement of the needle tip within the safety mechanism. 

In some embodiments, a particular catheter device, such as, for example, the 

catheter device of anv of the Figures 1-30, mav include a needle safety mechanism. The v <*2 v 

safety mechanism may include any safety mechanism configured to secure a sharpened, distal 
J V V J W X 

tip of an introducer needle when the needle is withdrawn from a catheter of the particular 

catheter device, preventing accidental needle sticks. 

The safety mechanism may be coupled with the particular catheter device in 

any number of ways. In some embodiments, the safety mechanism may include an internal 

interlock in which the safety mechanism is coupled with an internal surface of a catheter 

adapter. Coupling may include threading, fitting, snapping, connecting, attaching, fastening, 

clipping, hooking, or any other suitable means of coupling. Non-limiting examples of safety 

mechanisms that include an internal interlock are provided in: U.S. Patent No. 8,496,623, 

titled BI-DIRECTIONAL CANNULA FEATURE CAPTURE MECHANISM, filed March 2, 

2009; U.S. Patent No. 9,399,120, titled BI-DIRECTIONAL CANNULA FEATURE y " y 
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CAPTURE MECHANISM, filed July 11, 2013; U.S. Patent Application No. 62/314,262, 

titled CANNULA CAPTURE MECHANISM, filed March 28, 2016, each of which is herein 

incorporated by reference in its entirety. In some embodiments, the safety mechanism may 

include a clip disposed within the catheter adapter, a non-limiting example of which is 

provided in U.S. Patent No. 6,117,108, titled SPRING CLIP SAFETY IV CATHETER, filed 

June 12, 1998, which is herein incorporated by reference in its entirety. 

In some embodiments, the safety mechanism may include an external 

interlock in which the safety mechanism is coupled with an external surface of the catheter 

adapter. In some embodiments, the safety mechanism may be coupled with an external 

surface of the catheter adapter and an internal and/or external surface of a needle hub. 

Coupling may include threading, fitting, snapping, connecting, attaching, fastening, clipping, 

hooking, or any other suitable means of coupling. Non-limiting examples of safety 

mechanisms that include an external interlock are provided in U.S. Patent Application No. 

14/295,953, titled PORTED IV CATHETER HAVING EXTERNAL NEEDLE SHIELD 

AND INTERNAL BLOOD CONTROL SEPTUM, filed June 4, 2014, which is herein 

incorporated by reference in its entirety. In some embodiments, the safety mechanism may 

include a V-clip or a similar clip. A non-limiting example of a V-clip is provided in U.S. 

Patent Application No. 14/295,953, titled PORTED IV CATHETER HAVING EXTERNAL 

NEEDLE SHIELD AND INTERNAL BLOOD CONTROL SEPTUM, filed June 4, 2014, 

which is herein incorporated by reference in its entirety. The V-clip may selectively retain a 

portion of the catheter adapter. 

In some embodiments, a defeatable mechanical connection is provided 

between the safety mechanism and at least one other component of the IV catheter system. In 

some instances, the mechanical connection is defeated upon securement of the distal tip of 

the needle within the safety mechanism. In some embodiments, a surface of the safety 

mechanism is selectively coupled to one or more of the following: the catheter adapter, a 

blood control valve, an extension tube, and one or more paddle grips. 

In some embodiments, the safety mechanism may include a safety barrel, 

which may be spring-loaded. For example, the safety barrel may be spring loaded as in the 

BD™ Insyte® Autoguard™ BC shielded protective IV catheter. In some embodiments, the 

safety mechanism may be passively and/or actively activated. In some embodiments, the 

safety mechanism may be configured to interact with a needle feature, such as a ferrule, 

notch, crimp or bump on the needle. In some embodiments, the safety mechanism may 

include an arm or lever that may be actuated to capture the distal tip within the safety 
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mechanism and prevent the tip from emerging prior to safe disposal. In some embodiments, 

the safety mechanism may be attached to a body of the needle and may be capable of sliding 
V V J J JL W 

along the length thereof. 

In some embodiments, in an assembled position prior to catheterization, the 

safety mechanism may be disposed between the catheter adapter and the needle hub. In some 

embodiments, the catheter adapter and the needle hub may be spaced apart by at least a 

portion of the safety mechanism in the assembled position prior to catheterization. In some 

embodiments, in the assembled position prior to catheterization, a proximal end of the 

catheter adapter may be disposed between a distal end of the safety mechanism and a distal 

end of a grip of the needle hub, such as, for example, a paddle grip. In some embodiments, in 

the assembled position prior to catheterization, the proximal end of the catheter adapter body 

may be disposed between the distal end of the safety mechanism and a proximal end of the 

grip of the needle hub. In some embodiments, a portion of the safety mechanism may overlap 

with a portion of the grip of the needle hub. In some embodiments, at least a portion of at 

least one of the catheter adapter and the grip overlaps at least some portion of the safety 

mechanism. In some embodiments, no portion of the catheter adapter body or the grip 

overlaps any portion of the safety mechanism. 

In any of the above described embodiments of IV catheter systems that include 

a catheter component with one or more wings, a wing may be formed in such a manner that it 

may pivot about an axis defined along the longitudinal length of the catheter component. For 

example, with reference to Figure 14A, second wing 1442 may be formed of a flexible 

material and/or may be configured with a hinge (e.g., by forming the wing with a thinned 

portion along the length of the catheter hub) which allows the wing to pivot upwardly and 

downwardly about the longitudinal axis. One benefit of this type of pivoting is that it allows 

second wing 1442 to be angled upwardly away from the patient's skin during insertion. This 

upward angling would accommodate the clinician's finger or thumb underneath second wing 

1442 thereby facilitating a shallower angle of insertion. The flexible and/or pivotable wing 

could then be moved downward into a flat position for securement to the patient's skin. U.S. 

Provisional Patent Application No.: 62/247,621, which was filed on October 28, 2015 and is 

incorporated herein by reference, discloses a number of techniques for allowing a wing to be 

pivoted at an angle which would be suitable for use with many of the above-described 

embodiments of IV catheter systems. 

In any of the above described embodiments, the components of the securement 

platform may be formed of the same material by injection molding or other processes. This 
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material may be an elastomeric or other low-durometer material that is relatively gentle 

against the patient's skin and/or dressings used to keep the catheter component in place 

during fluid delivery. For example, some embodiments of the present invention comprise a 

low-durometer material having a durometer hardness of from approximately 30 Shore A to 

approximately 90 Shore D. In some embodiments, a low-durometer material comprises a 

durometer hardness of from approximately 50 Shore A to approximately 90 Shore D. In 

some embodiments, the components of the securement platform may be formed of a 

thermoplastic elastomer (TPE) or the like. 

Also, in any of the above described embodiments, the grip and/or other 

elements of the needle component may be formed of a clear or white material while some or 

ail of the components of the securement platform may be formed with a color (e.g., green, 

pink, blue, yellow, purple, etc.) that is specific to the gauge of the catheter. The color 

contrast may facilitate identification by the clinician of parts of the catheter system that 

separate from one another during insertion of the catheter system into the vein of the patient, 

including, for example, hooding of the catheter. 

The present invention may be embodied in other specific forms without 

departing from its structures, methods, or other essential characteristics as broadly described 

herein and claimed hereinafter. The described embodiments are to be considered in all 

respects only as illustrative, and not restrictive. The scope of the invention is, therefore, 

indicated by the appended claims, rather than by the foregoing description. All changes that 

come within the meaning and range of equivalency of the claims are to be embraced within 

their scope. 
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CLAIMS 
1. An IV catheter system comprising: 

a catheter component comprising: 

a catheter hub comprising a top, a bottom, a side disposed between the top and the 

bottom, a catheter hub distal end, and a catheter hub proximal end, wherein the catheter hub is 

shaped to define a chamber extending between the catheter hub distal end and the catheter 

hub proximal end, and a needle port at the catheter hub proximal end that provides access to 

the chamber; 

a cannula extending distally from the catheter hub distal end;  

a wing fixedly secured to the catheter hub and extending outwardly from the side of 

the catheter hub or the bottom of the catheter hub; and 

a needle component inserted into the needle port, the needle component comprising: 

a needle hub, comprising a top, a bottom, a needle hub distal end and a needle hub 

proximal end; 

a needle extending distally from the needle hub distal end along an axis, wherein the 

needle extends distally beyond the cannula, wherein the needle comprises a bevel oriented 

towards the top of the needle hub; and 

a grip extending from the needle hub, generally parallel to the axis and the wing such 

that the wing and the grip overlap, wherein a proximal portion of the grip is attached to the 

needle hub, wherein a distal portion of the grip is not attached to the needle hub and extends 

along a side of the needle hub between the top and the bottom of the needle hub. 

2. The IV catheter system of claim 1, wherein the wing is a first wing, wherein the 

catheter component further comprises a second wing; 

 wherein the catheter hub comprises a catheter hub intermediate portion between the catheter 

hub proximal end and the catheter hub distal end; 

wherein the catheter component further comprises an extension tubing junction extending 

outwardly from the catheter hub intermediate portion to connect the catheter hub to extension tubing; 

and 

wherein  the second wing is disposed proximal to the extension tubing junction and extends 

between the catheter hub and the extension tubing junction but does not extend outwardly beyond the 

extension tubing junction.  

3. The IV catheter system of claim 1, wherein the needle hub includes opposing side 

grips and the catheter component includes a push tab, wherein each of the side grips comprises a 

protrusion.   

4. The IV catheter system of claim 3, wherein the needle component includes a flash 

chamber, the opposing side grips being formed on opposing side of the flash chamber.   

5. The IV catheter system of claim 1, wherein the catheter component further comprises:  
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an extension tubing junction extending outwardly from the catheter hub intermediate portion 

to connect the catheter hub to extension tubing; 

wherein the extension tubing junction extends in an opposite direction of the wing. 

6. The IV catheter system of claim 5, wherein the wing is a first wing, wherein the 

catheter component further comprises a second wing that extends in the opposite direction of the first 

wing, the second wing incorporating but not extending beyond the extension tubing junction.   

7. The IV catheter system of claim 6, wherein the first wing is more flexible than the 

second wing.    

8. An IV catheter system comprising: 

a catheter component comprising: 

a catheter hub comprising a catheter hub distal end and a catheter hub proximal end, 

wherein the catheter hub is shaped to define a chamber extending between the catheter hub 

distal end and the catheter hub proximal end, and a needle port at the catheter hub proximal 

end that provides access to the chamber; and 

a cannula extending distally from the catheter hub distal end; and 

a push tab positioned on a top of the catheter hub proximal end; and 

a needle component comprising: 

a needle hub comprising a needle hub distal-most edge and a needle hub proximal 

end, a top of the needle hub distal-most edge including a cut-out proximate the catheter hub 

and aligned with the push tab, wherein an outer surface of the catheter hub extends from a 

proximal end of the push tab to the cut-out to form a region configured for placement of a 

digit of a user; and 

a needle extending distally from the needle hub distal end along an axis.   

9. The IV catheter system of claim 8, wherein the catheter component includes a 

securement platform. 

10. The IV catheter system of claim 9, wherein the push tab and the securement platform 

are connected via a connecting channel constructed of a same material as the push tab and the 

securement platform, wherein the connecting channel protrudes from an outer surface of the catheter 

hub.   

11. The IV catheter system of claim 10, wherein the catheter component includes a strain 

relief positioned at the catheter hub distal end around the cannula, the strain relief being coupled to 

the securement platform by  another connecting channel constructed of the same material, wherein the 

strain relief and the securement platform are integrally molded.   

12. The IV catheter system of claim 9, wherein the catheter component comprises a first 

protrusion protruding from an outer surface of the catheter hub and the needle component comprises a 

second protrusion protruding from an inner surface of the needle hub, wherein the first protrusion and 
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the second protrusion interface to limit rotation of the needle component relative to the catheter 

component and are also configured to rotate away from each other.  

13. The IV catheter system of claim 8, further comprising, 

a flash component that includes a path-defining structure for controlling flow of blood within 

the flash component.  

14. The IV catheter system of claim 1, wherein the grip comprises an alignment ridge that 

protrudes towards the wing, wherein the alignment ridge extends parallel to the axis. 

15.  The IV catheter system of claim 1, wherein the wing comprises a plurality of slots 

parallel to the axis, wherein the grip comprises a plurality of alignment ridges disposed within the 

plurality of slots, wherein the plurality of slots extend through a proximal end of the wing such that 

the alignment ridges are configured to move proximally through the slots, wherein each of the 

plurality of slots comprises a proximal end, wherein each of the plurality of alignment ridges 

comprises a distal end that contacts the proximal end of the plurality of slots to prevent the needle 

component from moving proximal to the catheter component when the plurality of alignment ridges 

are disposed within the plurality of slots. 

16. The IV catheter system of claim 15, wherein each of the plurality of alignment ridges 

comprises a proximal end, wherein the proximal ends of each of the plurality of alignment ridges are 

disposed distal to the proximal end of the wing. 

17. The IV catheter system of claim 2, wherein the second wing comprises a protrusion 

oriented substantially perpendicular to the axis and fixed between the extension tubing junction and 

the catheter hub.  

18.  The IV catheter system of claim 8, wherein the cut-out comprises an arc shape. 

  


