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ERGONOMIC IV SYSTEMS AND METHODS 

BACKGROUND 

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

intravenous ("IV'*) delivery, by which fluids can he 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 

••JL IJ 

BRIEF SUMMAR Y 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 a fluid delivery configuration with only one hand. The IV catheter 

system may include a catheter component and a needle component. The catheter component 

may have a catheter hub having a catheter hub distal end and a catheter hub proximal end. 
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The catheter huh may 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 hub may also have a cannula extending distallv from the 
J © V 

catheter hub distal end and a push feature connected to the catheter hub and defining a push 

surface of the catheter component. The needle component may have a needle hub having a 

needle hub distal end and a needle extending distallv from the needle hub distal end. The 

needle component may also have a pull feature connected to the needle hub and defining a 

pull surface of the needle component. In the insertion configuration, the needle may be 

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

the pull surface may be positioned distal the catheter hub proximal end. 

The pull surface may be positioned distal the push surface when the IV catheter 

system is in the insertion configuration. 

The push feature may include a feature such as a trailing edge of a wing 

secured to the catheter hub with the wing being generally parallel to an axis of the cannula, a 

grip feature applied to or formed on a major surface of a wing secured to the catheter hub 

with the wing being generally parallel to an axis of the cannula; a series of nubs applied to or 

formed on a major surface of a wing secured to the catheter hub with the wing being 

generally parallel to an axis of the cannula, a tab secured to a wing secured to the catheter 

hub generally parallel to an axis of the cannula with the tab extending from the wing in a 

direction nonparallel to the wing, a tab secured to a wing secured to the catheter hub 

generally parallel to an axis of the cannula with the tab extending substantially 

perpendicularly from the wing, a tab secured to and extending outwardly from the catheter 

hub, a circumferential ring disposed around the catheter hub, or a proximal surface of an 

extension tubing junction extending from the catheter hub. 

[0007] The push feature may be integrated into a securement platform such as a wing 

extending from the catheter hub generally parallel to a cannula axis along which the cannula 

extends such that, in the fluid delivery configuration, the wing rests on skin of a patient 

receiving fluid through the IV catheter system. 

[0008] The wing may be integrated with an extension tubing junction extending 

outwardly from the catheter hub at a location intermediate the catheter hub distal end and the 

catheter hub proximal end. 

The wing is optionally not coplanar with a cannula axis containing the cannula 

Alternatively, the wing is coplanar with a cannula axis containing the cannula. 
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[0010] The catheter component may further include 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 a single hand of a clinician to move the IV catheter system from the 

insertion configuration to the fluid delivery configuration without assistance of another hand 

of the clinician. 

[0011] The pull feature may include a feature such as a leading edge of a grip secured 

to the needle hub and extending outwardly and generally distaily from the needle hub, a grip 

feature applied to or formed on a major surface of a grip secured to the needle hub and 

extending outwardly and generally distaily from the needle hub, a series of nubs applied to or 

formed on a major surface of a grip secured to the needle hub and extending outwardly and 

generally distaily from the needle hub, a tab secured to a grip secured to the needle hub and 

extending outwardly and generally distaily from the needle hub generally parallel to an axis 

of the needle with the tab extending from the grip in a direction nonparallel to the grip, and a 

tab secured to a. grip secured to the needle hub and extending outwardly and generally distaily 

from the needle hub generally parallel to an axis of the needle with the tab extending 

substantially perpendicularly from the grip. 

The catheter component may have a wing extending outwardly from the 

catheter hub generally parallel to a cannula axis. The needle component may have a grip 

extending outwardly and distaily from the needle hub generally parallel to a needle axis. In 

the insertion configuration, the 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 wing. 

The needle component may have a rotation stop feature formed proximate the 

needle hub distal end. The rotation stop feature may be configured to engage a correspondin 

feature on the catheter component to limit rotation of the needle component relative to the 

catheter component. 

[0014] The catheter component may include a wing extending outwardly from the 

catheter hub generally parallel to a cannula axis. The needle component may include a grip 

extending outwardly and distaily from the needle hub generally parallel to a needle axis. A 

rotation stop feature may extend distaily from the needle hub distal end. In the insertion 
A V V 

configuration, the needle component may be rotated relative to the catheter component such 

that the rotation stop feature contacts the wing of the catheter component and the grip is 
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substantially co-planar with the wing. The rotation stop feature may allow the grip to be 

rotated overtop the wing but not underneath the wing. 

A gripping or push surface may comprise a circumferential ring extendin 

around one or more surfaces of the catheter hub. A low-drag septum may be disposed within 

the catheter hub. Opposed side grips may be disposed on opposing sides of the needle hub. A 

low-volume, high-visualization flash chamber may be removably attached to a flash 

receptacle attached to a proximal end of the needle hub. 

The needle component may have a needle hub proximal end having a flash 

receptacle containing a flash chamber. The flash receptacle may include one or more end 

and/or side vents for venting air from the flash chamber. 

[0017] In other embodiments, the IV catheter system may be inserted and moved to a 

fluid delivery configuration with only one hand. The IV catheter system may include a 

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

hub with a catheter hub distal end and a catheter hub proximal end, the catheter hub defining 

a chamber extending between the catheter hub distal end and the catheter hub proximal end. 

The catheter component may also include a needle port at the catheter hub proximal end that 

provides access to the chamber and a cannula extending distaily from the catheter hub distal 

end. The catheter component may also include a wing connected to the catheter hub and 

extending outwardly from the catheter hub, the wing having a push surface of the catheter 

component. The needle component may have a needle hub having a needle hub distal end and 

a needle extending distaily from the needle hub distal end. The needle component may also 

have a grip connected to the needle hub and extending outwardly and distaily from the needle 

hub, the grip comprising a pull surface of the needle component. In the insertion 

configuration, the needle may be positioned within the cannula, the needle hub distal end may 

be seated in the needle port, and the pull surface may be positioned distal the catheter hub 

proximal end . 

The pull surface may be positioned distal the push surface when the IV catheter 

system is in the insertion configuration. The push surface may be a surface such as a trailing 

edge of the wing, a grip feature applied to or formed on a major surface of the wing, a series 

of nubs applied to or formed on a major surface of the wing, a tab secured to the wing and 

extending from the wing in a direction nonparallel to the wing, a tab secured to the wing and 

extending substantially peipendi.cul.arly from the wing, or a proximal surface of an extension 

tubing junction extending from the catheter hub and integrated with the wing. 
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The pall surface may be a surface such as a leading edge of the grip, a grip 

feature applied to or formed on a major surface of the grip, a series of nubs applied to or 

formed on a major surface of the grip, a tab secured to the grip and extending from the grip in 

a direction nonparallel to the grip, or a tab secured to the grip and tab extending substantially 

perpendicularly from the grip. 

[0020] In other embodiments, the IV catheter system may include a rotation stop 

feature that limits rotation of the needle component relative to the catheter component. The 

IV catheter system may include a catheter component and a needle component. The catheter 

component may have a catheter hub having a proximal end, a cannula that extends distaily 

from the catheter hub, and a wing that extends outwardly from a side of the catheter hub. The 

needle component may have a needle hub having a distal end that couples to the proximal end 

yf the catheter hub, a needle that extends distaily from the distal end of the needle hub, and a 

grip that extends outwardly and distaily from a side of the needle hub. The needle component 

may also have a rotation stop feature formed at the distal end of the needle hub, the rotation 

stop feature being adapted to contact a corresponding feature of the catheter component, such 

as the wing of the catheter component or another external feature or tab on the catheter 

component's proximal end to limit rotation of the needle component with respect to the 

catheter component when the needle is fully inserted in the cannula. 

The rotation stop feature may extend distallv from the distal end of the needle 

hub. When the rotation stop feature contacts the wing, a plane of the grip may be 

substantially parallel to a plane of the wing. 

In other 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 and a needle component. 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 distaily from the 

catheter hub distal end along a cannula axis, and a push feature positioned proximate the 

catheter hub to define a push surface oriented substantially perpendicular to the cannula axis. 

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

proximal end, a needle extending distaily from the needle hub distal end along a needle axis, 

and a grip extending from the needle hub, generally parallel to the axis. The grip may have a 

pull feature. In an insertion configuration, the needle may be positioned within the cannula 
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and the needle hub distal end may be seated in the needle port. In a fluid delivery 

configuration, the needle may be positioned outside the catheter hub. The push feature and 

the pull feature may be positioned to receive contact from digits of a single hand to urge the 

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

configuration. 

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

wing extending from the catheter hub, generally parallel to the cannula axis. In the fluid 

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

IV catheter system. The first wing may be integrated with the extension tubing junction. 

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 tb ca 

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 cannula axis. In the fluid 

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

IV catheter system. 

The push feature may be a tab secured to the first wing. The tab may extend 

from the first wing along a direction nonparallel to the first wing. 

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. 

[0029] The push feature may be a tab secured to the catheter hub. The tab may extend 

outwardly from the catheter hub. 

The tab may be positioned proximate the catheter hub proximal end. 

Specifically, the tab may be positioned closer to the catheter hub proximal end than to the 

catheter hub distal end. 
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The pull feature may be a leading edge of the grip. The leading edge may he 

shaped and sized to comfortably receive contact from one of the digits. 

The pull feature may be a tab secured to the grip. The tab may extend from the 

grip along a direction nonparailel to the grip. 

The IV catheter system may further have a flash receptacle secured to the 

needle hub proximal end. The flash receptacle may be shaped to define a flash chamber that 

receives blood in response to positioning of a distal end of the cannula in a blood vessel. 

In other 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 and a needle component. 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. The catheter hub may further have a needle port at the catheter hub 

proximal end that provides access to the chamber. The catheter component may further have 

a cannula extending distaily from the catheter hub distal end along a cannula axis, a push 

feature positioned proximate the catheter hub, and a securement platform with a first wing 

extending from the catheter hub, generally parallel to the cannula axis. In a fluid delivery 

configuration, the first wing may rest on skin of a patient receiving fluid through the IV 

catheter system. The first wing may not be coplanar with the cannula axis. The needle 

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

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

extending from the needle hub, generally parallel to the needle axis. The grip may have a pull 

feature. In an 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 and the pull feature 

may be positioned to receive contact from digits of a single hand to urge the IV catheter 

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

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 catheter component may further have a securement platform with a first 

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

IV catheter system. The first wing may he integrated with the extension tubing junction. 

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 single hand, alone, to move the IV catheter system from the insertion 

configuration to the fluid delivery configuration. 

The push feature may be a tab secured to the first wing. The tab may extend 

from the first wing along a direction nonparallel to the first wing. 

In other 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 and a needle component. 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 further have a cannula extending distaily from the 

catheter hub distal end along a cannula axis, and a push feature positioned proximate 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 distaily from the needle hub distal end along a 

needle axis, and a first grip extending from the needle hub, generally parallel to the needle 

axis. The first grip may have a first pull feature positioned distaily of the needle hub distal 

end. The needle component may further have a second grip extending from the needle hub, 

generally parallel to the needle axis. The second grip may have a second pull feature 

positioned proximally of the first pull feature. In an insertion configuration, the needle may 

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

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

The push feature, the first pull feature, and the second pull feature may be positioned to 

receive contact from digits of a single hand to urge the IV catheter system to move from the 

insertion configuration to the fluid delivery configuration. 

The second grip may be substantially coplanar with the first grip. The second 

grip may further be positioned on an opposite side of the catheter hub from the first grip. 

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

wing extending from the catheter hub, generally parallel to the cannula axis. In the fluid 

delivery configuration, the first wing may rest on skin of a patient receiving fluid through the 
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IV catheter system. In the insertion configuration, the first wing and the first grip may h ca 

generally parallel to each other and may he positioned in abutting relation to each other. 

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

configuration, the first grip may slide along the first wing. 

In other embodiments, the IV catheter system may include a rotation stop 

feature that limits rotation of the needle component with respect to the catheter component. 

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

catheter component may have a catheter hub and a cannula that extends distaily from the 

catheter hub. The catheter component may further have an extension tubing junction which 

extends outwardly from a first side of the catheter hub and couples extension tubing to the 

catheter hub. The catheter component may also have and a first wing that extends outwardly 

from the first side. The needle component may have a needle hub having a distal end that 

couples to a proximal end of the catheter hub and a needle that extends distaily from the 

needle hub. The needle component may also have a grip that extends outwardly from a 

second side of the needle hub and a rotation stop feature formed at the distal end of the needle 

hub. The rotation stop feature may contact the catheter component to limit rotation of the 

needle component with respect to the catheter component. 

The rotation stop feature may include a feature on the needle hub and a 

corresponding feature on the catheter hub. The feature on the needle hub may extend distallv 

from the distal end of the needle hub, may be an external feature at the distal end of the 

needle hub, or may be an internal feature at the distal end of the needle hub. The feature on 

the needle hub and/or the corresponding feature on the catheter hub may each comprise a 

single surface or feature, or alternatively may each comprise a plurality of compatible 

surfaces or features. The feature on the catheter hub may be an external feature or tab on the 

catheter hub, and may be a feature of the catheter hub that serves additional purposes, such as 

the first wing of the catheter system. The rotation stop feature may extend distaily from the 

distal end of the needle hub and contact the first wing of the catheter component. When the 

rotation stop feature contacts the first wing, the grip may be substantially in-line with the first 

wing. The rotation stop feature may allow the grip to be rotated overtop the first wing but not 

underneath the first wing. The rotation stop feature may form a ledge that contacts an 

underside of the first wing. 

The grip may include a pull feature and the first wing may include a push 

feature. A proximal end of the needle component may include a flash receptacle containing a 

flash chamber. The flash receptacle may include one or more side vents for venting air from 
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the flash chamber. The flash receptacle may also include a proximal opening for venting air 

from the flash chamber. The flash receptacle may be removable from the needle hub. 

In other embodiments, the IV catheter system may include a flash receptacle 

having one or more side vents for venting air from within the flash chamber. The IV catheter 
w w 

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

may include a catheter hub and a cannula that extends distallv from the catheter hub. The 
V 

catheter component may also include an extension tubing junction which extends outwardly 

from a first side of the catheter hub and couples extension tubing to the catheter hub and a 

first wing that extends outwardly from the first side. The needle component may include a 

needle hub having a distal end that couples to a proximal end of the catheter hub, a needle 

that extends distallv from the needle hub, and a grip that extends outwardly from a second 

side of the needle hub. The needle hub may further include a flash receptacle formed at a 

proximal end of the needle component and including a flash chamber. The flash receptacle 

may include one or more side vents for venting air from within the flash chamber. The flash 

receptacle may also include a proximal opening for venting air from within the flash 

chamber. 

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 

invention as set forth hereinafter. The present invention does not require that all the 

advantageous features and all 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; 

Figures 2A and 2B are an exploded perspective view of an IV catheter system 

according to one alternative embodiment, and a fully assembled view of a portion of the IV 

catheter system, respectively; 
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[0050] Figure 3 is a perspective views of a portion of an IV catheter system according 

to another alternative embodiment; 

[0051] Figure 4 is a perspective view of an IV catheter system according to another 

al tern ative embodim e nt; 
• 

[0052] Figures 5A and 5B are perspective views of an IV catheter system according to 

another alternative embodiment: / 

[0053] Figure 6 is a flowchart diagram depicting one method of preparing an IV 

catheter system to deliver fluid to a patient, according to one embodiment; 

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

alternative embodiment: v 

[0055] Figure 7B is a perspective view of an IV catheter system according to another 

alternative embodiment; 

[0056] Figure 8 is a perspective view of an IV catheter system according to another 

alternative embodiment; and 

[0057] Figures 9A and 9B are perspective views of an IV catheter system according to 

another alternative embodiment, 

DETAILED DESCRIPTION OF THE INVENTION 

[0058] The presently preferred embodiments of the present invention can be 

understood by 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 representati ve of presently preferred embodiments of the invention. 

[0059] 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,'1 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. 

[0060] The term '"substantially" means that the recited characteristic, parameter, or 

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

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. 

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. Further, as used herein, a "cannula" is 

a tube that can be inserted into the body for delivery and/or removal of fluid. A cannula may 

be rigid or flexible, and may be formed of any material, including but not limited to metals, 

ceramics, polymers, elastomers, and composite materials. 

As used herein, the term "connected," "attached," or "secured," and the like 

when used to refer to the relationship of one component with respect to another component 

are intended primarily to define a spatial relationship unless otherwise indicated, and should 

be understood to embrace instances where the two components are integrally formed with 

each other as well as instances when the two components are separately formed and then later 

secured to one another. 

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, a Y adapter 110, and/or a flash 

The catheter component 102 may be inserted into the fluid deli very location in 

the patient in order to convey the fluid to the patient. The needle component 104 may 
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facilitate insertion of the catheter component 102 to the fluid deli very 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 Y adapter 110 may have luer lock fittings that are readily connected to the 

fluid supply and/or other fluid-carrying components, for example, via connection to a 

complementary luer lock (not shown) of the fluid supply or other fluid components. The flash 

receptacle 112 may have a flash chamber 114 that receives blood when the IV catheter 

system 100 has been positioned to access a blood vessel. The flash receptacle 112 may thus 

indicate proper insertion of the IV catheter system 100. 

As embodied in Figure 1, the IV catheter system 100 may be 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 (not visible) 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 may be secured to the distal end 132 of the catheter hub 120, and may extend 

distallv of the distal end 132 along a cannula axis 128. 

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 the plane of the first wing 140 may be 

generally parallel the cannula axis 128. The first wing 140 may be fixedly secured to the 

catheter hub 120, and may have a generally semicircular shape when viewed from along a 

direction perpendicular to the plane of the first wing 140, The first wing 140 may have a 

trailing edge 144 oriented toward the proximal end 130 of the catheter hub 120, with the 

trailing edge 144 forming or capable of being used as a push surface. Other surfaces of the 

first wing 140 and/or the securement platform 122 may also optionally serve as a push 
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surface. The first wing 140 and/or the push surface of the first wing 140 are examples of a 

push feature of the catheter component 102. As part of the securement platform 122, the first 

wing 140 may be adapted to rest on skin of a patient receiving fluid through the IV catheter 

system 100. 

In alternative embodiments (not shown), a securement platform may also 

include a second wing, which may optionally be coplanar with the first wing 140. Such a 

second wing may extend in the opposite direction, relative to the catheter hub, from the first 

wing 140. If desired, the second wing may be symmetrical to the first wing 140. Such a 

second wing may also have a trailing edge that can be used as a push surface, in addition to or 

in the alternative to use of the trailing edge 144 of the first wing 140. The second wing may 

provide additional options for I the catheter component 102 for insertion and/or 

motion to the fluid delivery configuration, and is another example of a push feature 

The first wing 140 may not be coplanar with the cannula axis 128 but may, 

instead, be offset from the cannula axis 128. Thus, the first wing 140 may not intersect the 

midline of the catheter hub 120. Alternatively, the first wing 140 may be coplanar with the 

cannula axis 128, The first wing 140 may be integrated with the extension tubing junction 

124 such that the extension tubing junction 124 divides the first wing 140 into a leading 

portion and a trailing portion having the trailing edge 144. Thus, the axis of the extension 

tubing junction 124 may also not be coplanar with the cannula axis 128, but may rather be 

coplanar with the first wing 140 and offset from the cannula axis 128. Alternatively, the axis 

of the extension tubing junction 124 may be coplanar with the cannula axis and the first wing 

140, or with only one of them. 
" V 

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 
V V t 

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. The needle 

154 may extend distaily from the needle hub 150 along a needle axis, which may be 

coincident with the cannula axis 128 when the IV catheter system 100 is in an insertion 

configuration, as shown in Figure 1. 

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 
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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. Additionally, the grip 152 may extend distallv from the needle hub 150. 

When viewed from a direction perpendicular to the plane of the grip 152, the grip 152 may 

have an oblong and/or partially elliptical shape, with a proximal portion 166 with a relatively 

narrow shape, and a distal portion 168 with a broader shape. The proximal portion 166 may 

extend outward from the needle hub 150, coplanar with the needle axis (and thus coplanar 

with the cannula axis 128 when the IV catheter system 100 is in the insertion configuration). 

Alternatively, the grip 152 may extend generally outward and distaily from the needle hub 

150 without being coplanar with the needle axis, and a plane of the grip 152 may optionally 

be generally parallel to the needle axis. The grip 152 and the first wing 140 may have one or 

more grip features (not shown), which may help provide a secure interface that facilitates 

gripping and/or moving the grip 152 by hand relative to the first wing 140. The grip features 

are one example of features that may serve as a push feature or a pull feature. The grip 152 

may have a leading edge 172, which may form or serve as a pull surface of the needle 

component 104, and the leading edge 172 is another example of a pull feature. 

The IV catheter svstem 100 is illustrated in Figure 1 in the insertion 

configuration, in which the IV catheter system 100 is readily insertable to position the 

cannula 126 in the fluid delivery location. The IV catheter svstem 100 also has a fluid 

delivery configuration, in which the fluid flow through the cannula 126 is relatively 

unimpeded. 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 (not 

shown) of the catheter component 102. Additionally, the pull feature of the needle component 

104 (e.g. leading edge 172) is positioned distaily of the proximal end 130 of the catheter 

component 102 as well as distaily of the push feature of the catheter component 102 (e.g. 

trailing edge 144). 

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 together to push the cannula 126 until the tip of the cannula 
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126 penetrates the surrounding tissue and reaches the fluid delivery location. If desired, the 

catheter component 102 may he 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, distaily. 

[0076] 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 

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 (not shown). 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. 
J W V 

The IV catheter system 100 may advantageously be designed to facilitate 

insertion to the fluid delivery location 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 edge 144 of the first wing 140) 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, 

[0078] 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 Y adapter 110. The 
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Y adapter 110 may be coupled to the fluid supply in a manner that substantially prevents 

blood leakage. Further, the flash receptacle 112 may indicate flash by receiving blood within 

the flash chamber 114. If desired, the flash receptacle 112 may be vented so that it can be 

disconnected from the needle component 104 without discharging collected blood. This may 

help reduce infection risk and/or facilitate use of the flash receptacle 112 to collect blood 

for testing. 

Further, the IV 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 104 

proximally from the catheter component 102. The catheter component 102 may be left 

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

IV 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 (as indicated by the arrow 

190) while pushing or bracing the catheter component 102 distaily (as indicated by the arrow 

192) relative to the needle component 104 to keep it from moving proximally with the needle 

component 104. For example, the trailing edge 144 of the first wing 140 or of the securement 

platform 122 may act as a push surface, while the leading 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 pull proximally, while pushing and/or bracing with a thumb and/or one or more 

other fingers on the trailing edge 144 of the first wing 140 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. The offset of the first wing 140 from the 

cannula axis 128 (or alternatively of the grip 152 from the needle axis) may also facilitate 

such single-handed operation by ensuring that the first wing 140 and the grip 152 are spaced 

apart, thereby providing adequate space for a digit to contact the trailing edge 144 without 

interference from the grip 152, and to contact the leading edge 172 without interference from 

the first wing 140, The relative distal/proximal positions of the one or more push surfaces of 
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the catheter component 102 and the one or more pall surfaces of the needle component 104 

may facilitate one-handed movement to the fluid delivery position. If desired, the coupling of 

the needle hub 150 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 and/or bracing on the trailing edge 144. 

The septum (not shown) may have a "low friction" or "low drag" 

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

through the septum, 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 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 sf. 
w w 

Figures 2A and 2B are an exploded perspective view of an IV catheter system 

200 according to one alternative embodiment, and a fully assembled view of a portion of the 

IV catheter system 200, respectively. The IV catheter system 200 may have components that 

generally correspond to those of the IV catheter system 100 of Figure L As shown in Figure 

2A, the IV catheter system 200 may have a catheter component 202, a needle component 204, 

an extension tube 206, a clamp 208, a luer lock adapter 210, and a flash receptacle 212. The 

luer lock adapter 210 may be similar to the Y adapter 110, but may include only a single 

fitting designed to be connected to a fluid source or other component. Figure 2B illustrates 

only the catheter component 202, the needle component 204, and the distal end of the 

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 modified, added, or omitted to provide alternative ergonomics 

and/or functionality, 
<*/ 

[0084] 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 
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component 204, proximate the proximal end 230 of the catheter huh 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, 

[0085] Further, the catheter hub 220 may have a kink resistance feature that helps to 

avoid kinking of the cannula 226 during insertion and/or infusion. The kink resistance feature 

may take the form of a proximal extension 228 on the distal end 232 of the catheter hub 220, 

The proximal extension 228 may receive the cannula 226, and may provide some resistance 

to bending of the cannula 226 at the juncture of the cannula 226 to the distal end 232 to 

relieve the bending strain of the cannula 226 at that location, thereby helping avoid kinking or 

other undesired bending of the cannula 226. If desired, the proximal extension 228 may be 

formed of a more flexible material than that of the remainder of the catheter hub 220, so as to 

allow some flexure to help prevent kinking. 

[0086] The securement platform 222 may be attached to the skin of the patient during 

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

platform 222 may have a first wing 240, which may be generally planar in shape. The first 

wing 240 may have a generally triangular shape when viewed from perpendicular to the plane 

of the first wing 240, with a trailing edge 244 that can act as a push surface. As in the 

previous embodiment, the first wing 240 may optionally be offset from a cannula axis (not 

shown) of the cannula 226. Alternatively, if desired, the first wing 240 may be coplanar with 

the cannula axis. Similarly, the first wing 240 may be integrated with or merely adjacent to 

the extension tubing junction 224. 

[0087] A tab 246 may be secured to the first wing 240. The tab 246 may be integrally 

formed with the first wing 240, or may be formed separately from the first wing 240 and 

attached to the first wing 240 through any of various methods known in the art. The tab 246 

may extend substantially perpendicular to the plane of the first wing 240, or at a modest angle 

away from perpendicular to the plane of the first wing 240 (e.g. any angle small enough from 

perpendicular to allow a proximally oriented surface of the tab 246 to continue to serve as a 

push surface). Thus, the proximally oriented surface of the tab 246 may serve as a push 

surface, and may be oriented substantially perpendicular to the cannula axis (not shown) of 

the cannula 226 or at a modest angle away from perpendicular to the cannula axis as 

described. Alternatively, the tab 246 may extend from the first wing 240 along a direction 

nonparallel to the plane of the first wing 240. 

[0088] 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 
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260 and a distal end 262. The needle huh 250 may also have a boss 264 that protrudes from 

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

The grip 252 may have a generally planar shape, with an irregular, elongatec 

shape when viewed from perpendicular to the plane of the grip 252. The grip 252 may have a 

proximal portion 266 with a relatively narrow shape, and a distal portion 268 with an 

enlarged shape. The proximal portion 266 may extend outward from the needle hub 250, and 

may be generally coplanar with the needle axis (not shown), and thus with the axis of the 

needle hub 250, The distal portion 268 of the grip 252 may have a leading edge 272, which 

may serve as a pull surface. The grip 252 and/or the first wing 240 may have one or more 

grip features 270, such as raised nubs, bumps, or ridges of any desirable shape and number, 

or a high-friction surface applied to the first wing 240 or from which a portion of the first 

wing 240 may be formed, which may help provide a secure interface that facilitates gripping 

and/or moving the grip 252 and/or the first wing 240 by hand. The grip features 270 are an 

example of a feature that may serve as a push feature or a pull feature. 

The grip 252 and the first wing 240 may be rotatable, relative to each other, 

about the cannula axis of the cannula 226 and the needle axis of the needle 254, which may 

be coincident in the insertion configuration shown in Figure 2B. Thus, the clinician may 

rotate the grip 252 and/or the first wing 240 to the desired relative orientation prior to 

insertion and/or prior to motion to the fluid delivery configuration. In one method, the 

clinician may rotate the grip 252 such that the extension tubing junction 224 and/or the tab 
o 
JL 46 are sandwiched between the grip 252 and the first wing 240. 

The flash receptacle 212 may function in a manner similar to that of the flash 

receptacle 112 of the previous embodiment. Specifically, when the distal end of the cannula 

226 enters a blood vessel, blood may flow through the catheter hub 220, through the needle 

hub 250, and into a flash chamber 214 of the flash receptacle 212. Thus, the clinician may 

have visual confirmation of proper placement of the distal end of the cannula 226, 

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 272 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 proximally oriented surface of the tab 246, The 

clinician may then pull the leading edge 272 of the grip 252 proximally, and may push and/or 

brace the trailing edge 244 of the first wing 240 and/or the proximally oriented surface of the 

tab 246 distaily. This may cause the catheter component 202 to remain in place while the 

needle component 204 is withdrawn proximally from the catheter component 202. 
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[0093] Figure 3 is a perspective view of a portion of a.n IV catheter system 300 

according to another alternative embodiment. The IV catheter system 300 may have 

components that generally correspond to those of the IV catheter systems of previous 

embodiments. Figure 3 shows only a catheter component 302 and a needle component 304. 

The IV catheter system 300 may be of an "open" type rather than an "integrated type," and 

may thus not have pre-attached extension tubing. Rather, extension tubing may be coupled to 

the proximal end of the catheter component 302 to supply the fluid. The IV catheter system 

300 may otherwise have a configuration similar those of previous embodiments; however, 

some components may be modified, added, or omitted to provide alternative ergonomics 

and/or functionality , 

[0094] The catheter component 302 may have a catheter hub 320, a securement 

platform 322, 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 (not 

shown) positioned within the chamber 334. The septum may be a "low drag" septum as 

described previously. No extension tubing junction may be present, since the extension 

tubing is to be coupled to the proximal end 330 of the catheter hub 320, 

[0095] Further, the catheter hub 320 may have a kink resistance feature that helps to 

avoid kinking of the cannula 326 during insertion and/or infusion. The kink resistance feature 

may take the form of a proximal extension 328 on the distal end 332 of the catheter hub 320, 

The proximal extension 328 may receive the cannula 326, and may provide some resistance 

to bending of the cannula 326 at the juncture of the cannula 326 to the distal end 332 to 

relieve the bending strain at that location, thereby helping avoid kinking or other undesirec 

bending of the cannula 326. If desired, the proximal extension 328 may be formed of a more 

flexible material than that of the remainder of the catheter hub 320, so as to allow some 

flexure to help prevent kinking, 

[0096] The securement platform 322 may be attached to the skin of the patient during 

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

platform 322 may have a first wing 340, which may be generally planar in shape. The first 

wing 340 may have a generally triangular shape when viewed from perpendicular to the plane 
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of the first wing 340, with a trailing edge 344 that can act as a push surface. The first wing 

340 may he coplanar with the cannula axis (not shown) of the cannula 326. 

[0097] A tab 346 may be secured to the first wing 340. The tab 346 may be integrally 

formed with the first wing 340, or may be formed separately from the first wing 340 and 

attached to the first wing 340 through any of various methods known in the art. The tab 346 

may extend substantially perpendicular to the plane of the first wing 340 or at a modest angle 

away from perpendicular to the plane of the first wing 340 (e.g. any angle small enough to 

allow a proximally oriented surface of the tab 346 to serve as a push surface). Alternatively, 

the tab 346 may extend from the first wing 340 along a direct nonparallel to the first wing 

340. Thus, the proximally oriented surface of the tab 346 may serve as a push surface, and 

may be oriented substantially perpendicular to the cannula axis (not shown) of the cannula 

326 or at a modest angle away from perpendicular to the cannula axis as described. 

[0098] The needle component 304 may have a needle hub 330, a grip 352, 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. 

[0099] The grip 352 may have a generally planar shape, with an irregular, elongated 

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

proximal portion 366 with a relatively narrow shape, and a distal portion 368 with an 

enlarged shape. The proximal portion 366 may extend outward from the needle hub 350, and 

may be generally coplanar with the needle axis (not shown), and thus with the axis of the 

needle hub 350, The distal portion 368 of 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, such as raised nubs, bumps, or ridges of any desirable shape and number, 

or a high-friction surface applied to the first wing 340 or from which a portion of the first 

wing 340 may be formed, which may help provide a secure interface that facilitates gripping 

and/or moving the grip 352 and/or the first wing 340 by hand. 

[0100] The grip 352 and the first wing 340 may be rotatable, relative to each other, 

about the cannula axis of the cannula 326 and the needle axis of the needle 354, which mav 

be coincident in the insertion configuration shown in Figure 3. Thus, the clinician may rotate 

the grip 352 and/or the first wing 340 to the desired relative orientation prior to insertion 

and/or prior to motion to the fluid delivery configuration. In one method, the clinician may 

rotate the grip 352 relative to the first wing 340 such that the tab 346 is sandwiched between 

the grip 352 and the first wing 340. 
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[0101] If desired, the IV catheter system 300 may have a flash receptacle (not 

shown), which may he similar to those of previous embodiments. The flash receptacle may 

receive blood to provide visual confirmation of proper placement of the distal end of the 
/"a annula 326. 

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 352, and a digit (for example, a finger or thumb) on the trailing 

edge 344 of the first wing 340 and/or the proximally oriented surface of the tab 346, The 

clinician may then pall the leading edge 372 proximally, and may push and/or brace the 

trailing edge 344 of the first wing 340 and/or the proximally oriented surface of the tab 346 

distallv. This may cause the catheter component 302 to remain in place while the needle 

component 304 is withdrawn proximally from the catheter component 302. 

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

another alternative embodiment. The IV catheter system 400 may have components that 

generally correspond to those of the IV catheter systems of previous embodiments. Figure 4 

shows only a catheter component 402, a needle component 404, and an extension tube 406, 

The IV catheter system 400 may have a configuration similar to those of the IV catheter 

systems of previous embodiments; however, some components may be modified, added, or 

omitted to provide alternative ergonomics and/or functionality. 

The catheter component 402 may have a catheter hub 420, an extension tubing 

junction 424, and a cannula 426. The catheter hub 420 may have a generally tabular and/or 

hollow conical shape, with a proximal end 430 and a distal end 432. The catheter hub 420 

may have an exterior wall shaped to define a chamber (not shown) 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 (not shown) positionec 

within the chamber. The septum may be a "low drag" septum as described previously. 

The catheter component 402 may not have a securement platform. Rather, if 

desired, the catheter hub 420 may be attached directly to the skin of the patient. Alternatively, 

any system or method known in the art for catheter stabilization may be applied to the 

catheter component 402 during fluid delivery to keep the catheter component 402 in place. 

As another alternative, the extension tubing junction 424 may be used to facilitate 

comfortable placement of the catheter component 402 on the patient's skin and/or attachment 

of the catheter component 402 to the skin. 
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A tab 446 may be secured to the catheter hub 420, and may extend outwardly 

from the catheter hub 420. The tab 446 may be integrally formed with the catheter hub 420, 

or may be formed separately from the catheter hub 420 and attached to the catheter hub 420 

through any of various methods known in the art. The tab 446 may extend substantially 

perpendicular to the catheter hub 420 and/or a cannula axis (not shown) of the cannula 426. 

Alternatively, the tab 446 may extend at a modest angle away from perpendicular to the 

catheter hub and/or the cannula axis (e.g. any angle small enough to allow a proximally 

oriented surface of the tab 446 to serve as a push surface). Thus, the proximally oriented 

surface of the tab 446 may serve as a push surface, and may be oriented substantia 

perpendicular to the cannula axis of the cannula 426, or at a modest angle away from 

perpendicular to the cannula axis, as described. The tab 446 may optionally be positioned 

proximate the proximal end 430 of the catheter hub 420. Further, if desired, the tab 446 may 

be positioned nearer to the proximal end 430 of the catheter hub 420 than to the distal end 

432 of the catheter hub 420, Positioning of the tab 446 near the proximal end 430 may make 

the proximally oriented surface of the tab 446 more easily reachable for one or more digits of 

the hand, such as the thumb. 

[0107] 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 (not shown) that 

protrudes from the distal end 462 to interface with the needle port 436 of the catheter hub 

The grip 452 may have a generally planar shape, with an irregular, elongated 

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

proximal portion 466 with a relatively narrow shape, and a distal portion 468 with an 

enlarged shape. The proximal portion 466 may extend outward from the needle hub 450, and 

may be generally coplanar with the needle axis (not shown), and thus with the axis of the 

needle hub 450. The distal portion 468 of the grip 452 may have a leading edge 472, which 

may serve as a pull surface. The grip 452 may have one or more grip features (not shown), 

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

452 by hand. 

Further, another tab 474 may be secured to the distal portion 468 of the grip 

452. The tab 474 may be integrally formed with the grip 452, or may be formed separately 

from the grip 452 and attached to the grip 452 through any of various methods known in the 

art. The tab 474 may extend substantially perpendicular to the plane of the grip 452, or at a 
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modest angle away from perpendicular to the plane of the grip 452 (e.g. any angle small 

enough to allow a distaily oriented surface of the tab 474 to serve as a pull surface). 

Alternatively, the tab 474 may extend from the grip 452 along a direction nonparallel to the 

plate of the grip 452. Thus, the distaily oriented surface of the tab 474 may serve as a pull 

surface, and may be oriented substantially perpendicular to the needle axis (not shown) of the 

needle 454, or at a modest angle away from perpendicular to the needle axis, as described. 

The location of the tab 474 may facilitate placement of a digit on the distaily facing surface 

of the tab 474, thereby providing enhanced ergonomics, particularly for single-handed 

operation. The tab 474 and the tab 446 may thus cooperate to facilitate single-handed 

operation. 

[0110] The grip 4^2 and the tab 446 may be rotatable, relative to each other, about the 

cannula axis of the cannula 426 and the needle axis of the needle 454, which may be 
J </ 

coincident in the insertion configuration shown in Figure 4, Thus, the clinician may rotate the 

grip 452 and/or the tab 446 to the desired relative orientation prior to insertion and/or prior to 

motion to the fluid deli very configuration. 

If desired, the IV catheter system 400 may have a flash receptacle (not 

shown), which may be similar to those of previous embodiments. The flash receptacle may 

receive blood to provide visual confirmation of proper placement of the distal end of the 
/"a annula 426. 

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 on the tab 474, and a digit (for example, a finger or 

thumb) on the proximally oriented surface of the tab 446. The proximal/lateral position of the 

leading edge 472, the tab 474, and/or the tab 446 may facilitate movement to the fluid 

delivery configuration. The clinician may then pull the leading edge 472 of the grip 452 

and/or the tab 474 proximally, and. may push and/or brace the proximally oriented surface of 

the tab 446 distaily. This may cause the catheter component 402 to remain in place while the 

needle component 404 is withdrawn proximally from the catheter component 402. 

[0113] Figures 5A and 5B are perspective views of an IV catheter system 500 

according to another alternative embodiment. The IV catheter system 500 may have 

components that generally correspond to those of the IV catheter systems of previous 

embodiments. Figures 5A and 5B show only a catheter component 502 and a needle 

component 504. Like the IV catheter system 300 of Figure 3, the IV catheter system 500 may 

be of an "open" type rather than an "integrated type," and may thus not have pre-attached 
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extension tubing. Rather, extension tubing may be coupled to the proximal end of the catheter 

component 502 to supply the fluid. The IV catheter system 500 may otherwise have a 

configuration similar those of previous embodiments; however, some components may be 

modified, added, or omitted to provide alternative ergonomics and/or functionality. 

The catheter component 502 may have a catheter hub 520, a securement 

platform 522, 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. No extension tubing junction may be present, since the extension 

tubing is to be coupled to the proximal end 530 of the catheter hub 520. 

Further, the catheter hub 520 may have a kink resistance feature that helps to 

avoid kinking of the cannula 526 during insertion and/or infusion. The kink resistance feature 

may take the form of a proximal extension 528 on the distal end 532 of the catheter hub 520. 

The proximal extension 528 may receive the cannula 526, and may provide some resistance 

to bending of the cannula 526 at the juncture of the cannula 526 to the distal end 532 to 

relieve the bending strain at that location, thereby helping avoid kinking or other undesired 

bending of the cannula 526. If desired, the proximal extension 528 may be formed of a more 

flexible material than that of the remainder of the catheter hub 520, so as to allow some / 

flexure to help prevent kinking. 

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, which may be generally planar in shape. The first 

wing 540 may have a generally triangular and/or elliptical shape when viewed from 

perpendicular to the plane of the first wing 540, with a trailing edge 544 that can act as a push 

surface. The first wing 540 may be coplanar with the cannula axis (not shown) of the cannula 

526. 

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

second grip 553, 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 
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boss 564 that protrudes from the distal end 562 to interface with the needle port 536 of the 

catheter hub 520. 

[0118] The first grip 552 may have a generally planar shape, with an irregular, 

elongated shape when viewed from perpendicular to the plane of the first grip 552. The first 

grip 552 may have a proximal portion 566 with a relatively narrow shape, and a distal portion 

568 with an enlarged shape. The proximal portion 566 may extend outward from the needle 

hub 550, and may be generally coplanar with the needle axis (not shown), and thus with the 

axis of the needle hub 550, The distal portion 568 of the first grip 552 may have a leading 

edge (not shown), which may serve as a pull surface, 

[0119] The second grip 553 may have a generally planar shape, with generally 

truncated elliptical shape when viewed from perpendicular to the plane of the second grip 

553. The second grip 553 may extend outward from the needle hub 550, and may be 

generally coplanar with the needle axis (not shown), and thus with the axis of the needle hub 

550. The second grip 553 may also be generally coplanar- with the first grip 552. The second 

grip 553 may have a leading edge 572, which may serve as a pull surface. The second grip 

553 may be positioned proximally of the first grip 552, though in the insertion configuration, 

the leading edge 572 of the second grip 553 may still be positioned proximally of the 

proximal end 530 of the catheter hub 520, Thus, the second grip 553 may provide additional 

options for a clinician to grasp the needle component 504, particularly during insertion of the 

IV catheter system 500 and/or motion of the IV catheter system 500 from the insertion 

configuration to the fluid delivery configuration. In particular, the leading edge 572 of the 

second grip 553 may be positioned such that a digit of the clinician's hand, such as the 

thumb, can easily contact and exert proximal pressure on the leading edge 572. Additionally 

or alternatively, the second grip 553 may facilitate use of a second hand to assist in moving 

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

configuration. 

[0120] The first grip 552, the second grip 553, and/or the first wing 540 may have one 

or more grip features 570, such as raised nubs, bumps, or ridges of any desirable shape and 

number, or a high-friction surface applied to the first grip 552, the second grip 553, and/or the 

first wing 540 or from which a portion of the first grip 552, the second grip 553, and/or the 

first wing 540 may be formed, which may help provide a secure interface that facilitates 

gripping and/or moving the first grip 552 and/or any other portion of the IV catheter system 

500 by hand. The first grip 552 and the second grip 553 may be rigidly secured together via 

the needle hub 550, but may both be rotatable relative to the first wing 540 about the cannula 
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axis of the cannula 526 and the needle axis of the needle 554, which may be coincident in the 
</ 

insertion configuration shown in Figure 5A. Thus, the clinician may rotate the first grip 552, 

the second grip 553, and/or the first wing 540 to the desired relative orientation prior to 

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

If desired, the first grip 552 and the first wing 540 may be relatively oriented 

such that they are parallel or generally parallel to each other, and are positioned in close 

proximity to each other. Thus, the first grip 552 and the first wing 540 may be positioned 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. During motion 

from the insertion configuration to the fluid delivery configuration, the first grip 552 may 

slide along the first wing 540. In order to maintain the desired relative positioning between 

the first grip 552 and the first wing 540, the first grip 552 and/or the first wing 540 may have 

one or more alignment features (not shown) that maintain relative positioning and/or 

orientation between the first wing 540 and the first grip 552. Various combinations of ridges, 

troughs, and/or other features may be used as alignment features. 
w J CD 

Such alignment features may help to mitigate the bending moments that may 

be exerted on the catheter component 502 and/or the needle component 504 by virtue of 

unbalanced forces applied to the catheter component 502 and/or the needle component 504, 

thereby helping the catheter component 502 and the needle component 504 remain properly 

aligned until the IV catheter system 500 is in the fluid delivery configuration. Thus, binding 

and/or other undesired interactions between the catheter component 502 and the needle 

component 504 may be avoided during motion from the insertion configuration to the fluid 

delivery configuration. 

Further, the first wing 540 and''or the first grip 552 may have one or more 

locking features (not shown) that help to keep the IV catheter system 500 in the insertion 

configuration until the clinician applies a threshold disengagement force sufficient to detach 

the needle component 504 from the catheter component 502. Various interlocking features 

such as clips, tabs, detents, recesses, and/or the like may be used as locking features to 

provide the desired threshold disengagement force. 

If desired, the IV catheter system 500 may have a flash receptacle (not 

shown), which may be similar to those of previous embodiments. The flash receptacle may 

receive blood to provide visual confirmation of proper placement of the distal end of the 

cannula 526. 
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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 of the first grip 552 and/or on the leading edge 572 of the second grip 553, 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 of the first grip 552 and''or on the leading edge 572 

of the second grip 553 proximally, and may push and/or brace the trailing edge 544 of the 

first wing 540 distallv. 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 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 6 may be carried out with any of the IV catheter systems disclosed in Figures 1 

through 5B or with any of the IV catheter systems disclosed with respect Figures 7-9B as will 

be discussed below, 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 IV catheter system 100 of Figure L Further, the method of Figure 6 is merely 

exemplary; other methods may be used in conjunction with any of the IV catheter system 

embodiments included within the scope of the present disclosure. 

The method may start 610 with a step 620 in which the IV catheter system 100 

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, 

the Y adapter 110, and/or the flash receptacle 112 of Figure 1, by way of example) together. 

Further, this may include preparing any adhesives needed or desired 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. 
</ j 

In a step 630, 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 

guration. 

In a step 640, 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 
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continue until the tip of the cannula 126 has reached the fluid delivery location. Insertion may 

he carried out by pushing on the push surface(s) and/or other surfaces of the catheter 

component 102 and/or the needle component 104, and the clinician may further utilize 

contact with the pull surface(s) of the needle component 104 and/or other surfaces of the 

catheter component 102 and''or the needle component 104 to steady and/or guide placement 

of the cannula 126. The clinician may confirm proper insertion of the cannula 126 by 

observing blood flow into the flash chamber 114 of the flash receptacle 112. 

[0130] In a step 650, 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 system 100 

to the fluid delivery configuration. The clinician may pull the pull surface(s) proximally, 

while pushing or bracing 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. 

[0131] 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 part 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. 

[0132] The method may then end 690. 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, or if the fluid source was previously connected to the 

catheter component 102, the clamp 108 may be actuated so as to unblock flow from the fluid 

source to the catheter component 102. 

[0133] Figure 7 A illustrates another embodiment of an IV catheter system 700 that 

includes a rotation stop feature 762a formed on needle hub 750. Although the IV catheter 

system 700 is substantially similar in structure in many regards to the IV catheter system 200, 

a similar rotation stop feature could also be formed on many of the other above-described 

embodiments of IV catheter systems. As can be seen in Figure 7A, many of the features of 
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the IV catheter system 700 are the same as or similar to features of the other IV catheter 

systems, and therefore these features will not be redundantly described. 

The catheter component of the IV catheter system 700 includes a first (or left) 

wing 740 that is placed similarly to the first wing 240 in the IV catheter system 200. Also, the 

needle component of the IV catheter system 700 includes a grip 752 that is placed similarly to 

the grip 252 of the IV catheter system 200. Accordingly, as described above, the needle 

component can be rotated with respect to the catheter component to position the grip 752 and 

the first wing 740 in a desired orientation. However, with reference to the design of the IV 

catheter system 200, one potential drawback of this ability to rotate the needle component 

204 is that it allows the grip 252 to freely sag. In other words, while the IV catheter system 

200 is being manipulated, the weight of the grip 252 may cause the needle component 204 to 

rotate to the point that the grip 252 hangs directly below the catheter component 202 thereby 

making it more inconvenient to position the grip 252 in the appropriate location to manipulate 

the catheter system 200 to the insertion configuration and/or to the fluid delivery 

configuration. 

To address this issue, IV catheter systems such as the IV catheter system 700 

can include the rotation stop feature 762a which functions to limit how far the needle 

component can rotate in the direction 795 while the needle component is coupled to the 

catheter component. As shown, the rotation stop feature 762a comprises a distaily protrudin 

portion from the distal end of needle hub 750 which forms an upwardly facing ledge that can 

catch underneath a portion 740a of the first wing 740. In some embodiments, a rotation stop 

feature of the present invention may comprise a plurality of ledges or other surfaces which 

are utilized to limit rotation of the needle component. 

The rotation stop feature 762a can be positioned so that, when it contacts th ca 

portion 740a, the grip 752 will be substantially inline or substantially coplanar with the first 

wing 740, In other words, the rotation stop feature 762a can retain the grip 752 in a generally 

fiat orientation. However, because the rotation stop feature 762a forms an upwardly facin 

ledge, it will not prevent the grip 752 from being rotated in a direction opposite the direction 

795. Therefore, the grip 752 may still be rotated overtop of the first wing 740 to 

accommodate different grip techniques. 

Alternatively, a rotation stop feature could be formed on the needle component 

that contacts a different portion of the catheter component. For example, the catheter 

component can include a protrusion that interfaces with a notch or protrusion formed in the 

needle component to limit rotation of the needle component in the same manner described 

31 



WO 2017/074676 PCT/US2016/055839 

above. Also, the rotation stop feature 762a could be configured to contact a portion of the 

catheter component other than first wing 740. 

It is noted that Figure 7A depicts an embodiment of an IV catheter system that 

is designed primarily for right-handed insertion. However, the orientation of the components 

could be reversed in a design that is primarily intended for left-handed insertion. In other 

words, the first wing 740 and the extension tube could extend from the right side of the 

catheter component while the grip 752 could extend from the left side of the needle 

component. In such a design, the rotation stop feature 762a could also be oppositely oriented 

to prevent over-rotation in the direction opposite the direction 795. Also, a similar rotation 

stop feature could be incorporated into the other embodiments of IV catheter systems 

Figure 7B illustrates an embodiment of an IV catheter system 700 that 

includes a flash receptacle having a side vent 701. Although the IV catheter system 700 is 

configured in many regards similar to the IV catheter system 700 of Figure 7A, a similar side 

vent could be incorporated into any of the above-described embodiments having a needle 

component that includes a flash chamber. 

Although not visible in Figure 7B. the proximal end of the needle component 

can include an opening through which air can be vented as flash flows into the flash chamber 

formed within the flash receptacle of the needle component. In some gripping techniques, the 

clinician may place a digit (e.g., the thumb or a finger) overtop this proximal opening thereby 

minimizing or preventing the venting of air from the flash chamber. To address this, the flash 

receptacle of the IV catheter system 700 of Figure 7B can include one or more side vents 701 

which may function to vent air from the flash chamber even if the proximal opening is 

covered. Each of the side vents 701 can be positioned proximal to any membrane or other 

blood-flow-inhibiting structure contained within the flash chamber so that blood is prevented 

from exiting through the side vent 701. In some embodiments, the flash receptacle may not 

include a proximal opening and therefore may rely only on the one or more side vents 801 for 

venting. 

Figure 8 illustrates an embodiment of an IV catheter system 800 that includes 

an alternative rotation stop feature 862b formed as an internal notch on the needle hub. The 

IV catheter system 800 also includes a corresponding rotation stop feature on the catheter 

hub, in this case tab 863. As illustrated in Figure 8, the rotation stop feature 862b and the 

notch 863 may be formed to essentially entirely prevent any rotation of the needle hub 

relative to the catheter hub. In other words, the notch of rotation stop feature 862b may be 
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limited in size to prevent more than minimal rotation. In other embodiments, the notch of 

rotation stop feature 862b may be enlarged circuinferentiaily to permit any desired extent of 

rotation of the needle hub relative to the catheter hub. The IV catheter system 800 may have 

components that generally correspond to those of the IV catheter systems of previous 

embodiments, and such features will not be redundantly described. While the IV catheter 

system 800 of Figure 8 may be of the integrated type, the additional features discussed with 

respect to the catheter system 800 may also be applied to alternative embodiments including 

open and safety integrated IV catheter systems. 

In some embodiments one or more additional features may be provided to 

serve as push and/or pull surfaces to facilitate one-handed motion of the IV catheter system 

between the insertion configuration and the fluid delivery configuration. For example, the 

flash receptacle of the various embodiments described above may be replaced with a 

cylindrical low-volume/high-visualization flash chamber that is adapted to be inserted into 

the needle component. Additionally, one or more grips may be applied to sides of the flash 

receptacle and/or other portions of the needle component to facilitate a central grip insertion 

technique where the side grips of the flash receptacle/needle component are used in insertion 

and/or moving to the fluid delivery configuration. Additionally, a further example of a push 

surface may be provided in the form of a raised circumferential ring of soft and/or flexible 

material applied to the catheter hub of the catheter component. In some embodiments, the soft 

and/or flexible material comprises a durometer hardness of from approximately 30 Shore A 

to approximately 90 Shore D. In some embodiments, the soft and/or flexible material 

comprises a durometer hardness of from approximately 50 Shore A to approximately 90 

Shore D. Any further modification provided to any component to provide further surfaces on 

which to push or pull to accomplish techniques similar to those discussed herein are 

embraced as falling within the spirit of the invention. 

Figures 9A and 9B are perspective views of an IV catheter system 900 

according to another alternative embodiment. The IV catheter system 900 may have 

components that generally correspond to those of the IV catheter systems of previous 

embodiments, and such features will not be redundantly described. While the IV catheter 

system 900 of Figures 9A and 9B may be of the integrated type, the additional features 

discussed with respect to the catheter system 900 may also be applied to alternative 

embodiments including open and safety integrated IV catheter systems. 

As discussed with the IV catheter systems 700 of Figures 7A and 7B, a 

catheter component 902 of the IV catheter system 900 includes a wing 940 that is adapted to 
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contact a corresponding rotation stop feature 962a of a needle component 904. The rotation 

stop feature 962a functions with the wing 940 to limit how far the needle component can 

rotate relative to the catheter component while the needle component is coupled to the 

catheter component. The function of the rotation stop feature 962a is essentially similar to the 

function of the rotation stop feature 762a. 

The catheter component 902 includes an additional feature that may serve as a 

push feature that facilitates movement of the IV catheter system 900 from the insertion 

configuration generally shown in Figure 9A to the fluid delivery configuration, the movement 

between configurations being illustrated in Figure 9B. The additional feature is a 

circumferential ring 948 disposed around a catheter hub 920 of the catheter component 902. 

The circumferential rine 948 may be manufactured of a material that is relatively soft to the 
W V V 

touch and/or that provides a relatively high coefficient of friction to facilitate secure reception 

of a tip of a digit thereon to facilitate movement of the IV catheter system 900 from the 

insertion configuration to the fluid delivery configuration. Additionally or alternatively, the 

circumferential ring 948 may be formed of a relatively rigid material. Additionally or 

alternatively, the circumferential ring 948 may be formed with a textured surface, such as a 

surface having ridges, bumps, or nubs. 

Additional features are also provided to the needle component 904 that may 

serve as additional pull features to facilitate movement of the IV catheter system 900 from 

the insertion configuration to the fluid delivery configuration. Specifically, a pair of central 

grips 976 may be affixed to opposing sides of a needle hub 950 of the needle component 904, 

The central grips 976 may be formed of a material that is relatively soft to the touch and/or 

that provides a relatively high coefficient of friction to facilitate securing the needle 

component 904 by gripping the central grips 976 in a pinching motion, whereby a pulling 

force can be applied to the needle component 904 while a pushing or bracing force is applied 

to the catheter component 902, such as using the circumferential ring 948. Additionally or 

alternatively, the central grips 976 may be formed of a relatively rigid material. Additionally 

or alternatively, the central grips 976 may be formed with a textured surface, such as a 

surface having ridges, bumps, or nubs, as is illustrated in Figures 9A and 9B, 

The additional push and pull features illustrated in Figures 9A and 9B provide 

alternative mechanisms by which the IV catheter system 900 may be inserted in the insertion 

guration and/or moved from the insertion configuration to the fluid delivery 

configuration with a single hand. In some alternative embodiments of an IV catheter system, 

some of the various push and pull features discussed herein may be omitted in favor of the 
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additional push and pull features discussed with respect to Figures 9A and 9B. Thus, the 

specific combination of push and pull features illustrated in Figures 9A and 9B is not 

intended to be limiting of the use of circumferential rings such as circumferential ring 948 

and/or central grips such as central grips 976, as may be illustrated by the inclusion of central 

grips 876 on the IV catheter system 800 of Figure 8 without the inclusion of a corresponding 

circumferential ring, but instead with the inclusion of tabs 846 analogous to the tab 446 of the 

IV catheter system 400 of Figure 4. 

Figures 9A and 9B illustrate an additional feature that may be incorporated 

into certain embodiments of IV catheter systems, namely a low-volume high-visualization 

flash chamber 914. The low-volume hish-visualization flash chamber 914 mav be fixedlv or 

removably received within a flash receptacle 112 of the needle hub 950 of the needle 

component 904. When the low-volume high-visualization flash chamber 914 is removably 

received in the flash receptacle 112, it may be inserted through an opening in a proximal end 

of the needle hub 950, as illustrated bv direction 997. 

Various embodiments of the present invention may further comprise a needle 

safety mechanism configured to secure the sharpened, distal tip of the introducer needle 

following removal and separation of the various embodiments of the needle component from 

the various embodiments of the catheter component to prevent accidental needle sticks. A 

safety mechanism may include any compatible device known in the art. In some instances, 

the safetv mechanism is configured to interact with a needle feature, such as a ferrule, notch, 

crimp or bump on the needle. The crimp or bump formed in the needle causes 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 may be coupled with the particular IV catheter system 

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 

component. 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 CAPTURE MECHANISM, filed July 11, 2013; U.S. Patent Application No. 

62/314,262, titled CANNULA CAPTURE MECHANISM, filed March 28, 2016, each of 
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which is herein incorporated by reference in its entirety. In some embodiments, the safety 

mechanism may include a clip disposed within the catheter component, 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 

component. In some embodiments, the safety mechanism may be coupled with an external 

surface of the catheter component 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 IJ. 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 component. 

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 component, 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 

mechanism and prevent the tip from emerging prior to safe disposal. In some embodiments, 
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the safety mechanism may be attached to a body of the needle and may be capable of sliding 
v </ </ i 

along the length thereof. 

[0154] In some embodiments, in an assembled position prior to catheterization, the 

safety mechanism may be disposed between the catheter component and the needle hub. In 

some embodiments, the catheter component 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 component 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 component 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 component and the grip overlaps at least some 

portion of the safety mechanism. In some embodiments, no portion of the catheter component 

or the grip overlaps any portion of the safety mechanism. 

[0155] 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 ail 

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 intravenous (TV) catheter system comprising: 

 a catheter component comprising: 

  a catheter hub having a proximal end; 

  a cannula that extends distally from the catheter hub; and 

  a wing that extends outwardly from a side of the catheter hub; and  

 a needle component comprising: 

  a needle hub having a distal end that couples to the proximal end of 

the catheter hub; 

  a needle that extends distally from the distal end of the needle hub; 

  a grip that extends outwardly and distally from a side of the needle 

hub; and  

a rotation stop feature formed at the distal end of the needle hub, the 

rotation stop feature being adapted to contact the wing of the catheter 

component to limit rotation of the needle component with respect to the 

catheter component when the needle is fully inserted in the cannula. 

 

2. The IV catheter system of claim 1, wherein: 

the rotation stop feature extends distally from the distal end of the needle hub; and 

when the rotation stop feature contacts the wing, a plane of the grip is substantially 

parallel to a plane of the wing. 


