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CLOSED IV ACCESS DEVICE WITH PADDLE GRIP 
NEEDLE HUB AND FLASH CHAMBER 

BACKGROUND 

[0001] When an IV access device is identified as being "closed" or "integrated," it 

generally refers to the fact that the device is configured to prevent blood from escaping the 

device daring insertion of the catheter. Typically, such IV access devices accomplish this by 

integrating an extension set with the catheter adapter. 

[0002] Figure 1 illustrates an example of a prior art closed IV access device 100. 

Device 100 includes a catheter adapter 101 from which a catheter 101a extends, a needle hub 

102 from which a needle 102a extends, an extension tube 103 that is coupled to catheter 

adapter 101 at one end and includes a Y-adapter 104 coupled to the other end, and a clamp 

107 for blocking or limiting fluid flow through extension tube 103. Y-adapter 104 includes a 

port 105 and a vent plug 106. Device 100 can be a closed system by incorporating fluid flow 

blocking components (e.g., a septum or vent) into each external opening of the device such as 

into a proximal end of catheter adapter 101 and into any ports in adapter 104, 

[0003] To facilitate proper insertion of the needle in a closed system, it is typical for 

the needle to include a flashback notch towards its distal end. This flashback notch is 

oftentimes positioned within the catheter so that blood flowing out through the flashback 

notch will be visible within the catheter. When blood is seen flowing through the flashback 
w O 

notch, the clinician can know that the needle tip is contained within a vein. However, a 

flashback notch alone may not be sufficient to provide confirmation of proper catheter 

placement. For example, even if the needle tip is contained within the vein, the tip of the 

catheter may not be. Also, during needle withdrawal, it is possible that the catheter tip may 

be displaced from within the vein. 

[0004] For these reasons, closed IV access devices oftentimes are configured to allow 

blood to flow into the extension tube to provide a secondary confirmation of proper catheter 

placement. For example, access device 100 may include a vent plug that is coupled to a port 

of luer adapter 104. The vent plug can allow air to escape from extension tube 103 thereby 

allowing the patient's blood pressure to cause blood to flow into extension tube 103. If blood 

flows into extension tube 103, the clinician can know that the tip of catheter 101a is properly 

positioned within the patient's vein. 

[0005] Although using the extension tube of a closed system is an effective way of 

providing secondary confirmation of proper catheter placement, some catheter insertion 
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techniques prevent it from being used. For example, it is common in some countries to prime 

extension tube 103 with saline solution prior to inserting catheter 101a. In such cases, 

because extension tube 103 will be filled with saline during catheter insertion, blood will not 

flow into extension tube 103 to provide the secondary confirmation, 

BRIEF SUMMARY OF THE INVENTION 

The present invention is generally directed to a closed IV access device that is 

configured to provide secondary confirmation of proper catheter placement without requiring 

blood to flow into the extension tube. Although a closed IV access device in accordance with 

the present invention can be of primary benefit in instances where the extension tube is pre-

primed with saline solution, the present invention may also be employed when the extension 

tube is not primed. 

[0007] An IV access device can include a needle hub that incorporates a flash 

chamber. The flash chamber can be used to provide visual confirmation of proper catheter 

placement within a vein. The flash chamber can include a path-defining structure to facilitate 

identifying whether blood is continually flowing into the flash chamber. The flash chamber 

may also be removable from the needle hub. In some cases, the needle hub may include a 

paddle grip that facilitates insertion of the catheter and separation of the needle hub from the 

catheter adapter. 

In one embodiment, the present invention is implemented as an IV access 

device that includes a catheter adapter from which a catheter extends distally; an extension 

tube coupled to the catheter adapter; and a needle hub from which a needle extends distally. 

The needle hub is coupled to the catheter adapter such that the needle extends through the 

catheter. The needle hub further includes a flash chamber that is in fluid communication with 

a lumen of the needle thereby allowing blood to flow into the flash chamber when a distal tip 

of the needle is contained within a patient's vein. 

In another embodiment, the present invention is implemented as an IV access 

device that includes a catheter adapter from which a catheter extends distally; an extension 

tube coupled to the catheter adapter; and a needle hub from which a needle extends distally. 

The needle hub is coupled to the catheter adapter such that the needle extends through the 

catheter. The needle hub includes a flash chamber, a proximal end of the needle forming a 

fluid pathway for blood to flow into the flash chamber. The flash chamber includes a plug 

that vents air but blocks the flow of blood thereby allowing blood to flow into the flash 

chamber when a distal tip of the needle is contained within a patient's vein. 
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[0010] In another embodiment, the present invention is implemented as an IV access 

device comprising a catheter adapter having a wing and a catheter that extends distally; an 

extension tube that is coupled to the catheter adapter; and a needle hub that includes a paddle 

grip, a needle that extends through the catheter when the needle hub is coupled to the catheter 

adapter, and a flash chamber. A proximal end of the needle provides a fluid pathway for 

blood to flow into the flash chamber when a distal tip of the needle is contained within a 

patient's vein. 

[0011] 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 illustrates a prior art closed IV access device. 

Figures 2 illustrates a closed IV access device in accordance with one or more 

embodiments of the present invention. 

Fisrure 3 also illustrates a closed IV access device in accordance with one or 

more embodiments of the present invention. 

Figure 4 illustrates a cross-sectional view of an example needle hub that 

includes a flash chamber in accordance with one or more embodiments of the present 

invention. 

[0017] Figure 5 illustrates a cross-sectional view of an example needle hub that 

includes a flash chamber having a path-defining structure in accordance with one or more 

embodiments of the present invention. 

Figure 6 illustrates a cross-sectional view of an example needle hub that 

includes a flash chamber that is removable in accordance with one or more embodiments of 

the present invention. 
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[0019] Figure 7 illustrates a cross-sectional view of an example needle hub that 

includes a flash chamber that is removable in accordance with one or more embodiments of 

the present invention. 

Figure 8A illustrates another embodiment of a flash chamber that includes a 

path-defining structure. 

Figure 8B illustrates the path-defining structure of Figure 8 A in isolation A 

Figure 8C illustrates a cross-sectional view of the flash chamber of Figure 8 A. 

[0023] Figure 8D illustrates another cross-sectional view of the flash chamber of 

Figure 8A in which the direction of blood flow is identified. 

Figure BE illustrates an embodiment of the flash chamber of Figure 8A in 

which a proximal end of the needle extends into and is secured within the path-defining 

structure. 

Figure 8F illustrates an embodiment of the flash chamber of Figure 8A in 

which the needle includes a bulge for securing the needle to the flash chamber. 

Figure 8G illustrates an embodiment of the flash chamber of Figure 8G in 

which the needle includes a crimp to slow the rate of blood flow into the flash chamber. 

Figures 9A and 9B illustrate different views of an alternate embodiment of a 

path-defining structure that can be employed within a flash chamber. 

Figure 9C illustrates a cross-sectional view of a flash chamber that includes the 

path-defining structure of Figures 9A and 9B. 

Figure 10 illustrates an embodiment of a flash chamber that includes a path-

defining structure and a vent plug that secures the path-defining structure within the flash 

chamber 

Figures 11A-11C each illustrate an example of how a path-defining structure 

can be secured within a flash chamber. 

Figures 12A and 12B each illustrate an example of how a porous material can 

be included within a portion of a visualization channel of a path-defining structure. 

Figure 13 illustrates how the volume of an opening in the path-definin 

structure can be increased to accommodate different insertion techniques. 

Figure 14 illustrates how a flash chamber can include a sealing cap to 

accommodate different insertion technicues. 
A 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 2 illustrates an example of a closed IV access device 200 that is 

configured in accordance with one or more embodiments of the present invention. Access 
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device 200 includes a catheter adapter 201 from which a catheter 201a extends distally, a 

needle hub 202 from which a needle 202a extends distally. an extension tube 203 that is 

fiuidly coupled to a lumen of catheter adapter 201, and a clamp 207 for restricting the flow of 

fluid through extension tube 203, A luer adapter 204 or other type of adapter can be coupled 

to the end of extension tube 203. Also, a luer access device 205, such as one that includes a 

septum, may be coupled to luer adapter 204, 

Catheter adapter 201 can include a stabilization platform formed by wings 

01b and 201c which extend outwardly from opposite sides of catheter adapter 201. As o 
JL 

shown in Figure 2, access device 200 is configured for right-hand use in that extension tube 

203 couples to the left side of catheter adapter 201 such that wing 201b is fully exposed. 

This can facilitate gripping wing 201b with the thumb of the right hand. In some 

embodiments, an interface for coupling extension tube 203 to catheter adapter 201 can be 

formed into wing 201c. Of course, in an access device designed for left-hand use, wings 

201b, 201c and extension tube 203 would be on opposite sides of catheter adapter 201 from 

what is shown in Figure 2. 

[0036] Needle hub 202 includes a paddle grip 202b that extends outwardly from the 

right side of needle hub 202 and has a shape that generally corresponds to the shape of wing 

201b. Accordingly, paddle grip 202b can be positioned directly beneath wing 201b so that 

wing 201b and paddle grip 202b can be sandwiched between the clinician's thumb and index 

finger during insertion of catheter 201a. By configuring paddle grip 202b in this manner, the 

clinician can easily withdraw needle hub 202 from catheter adapter 201 by simply sliding the 

index finger backwards with respect to the thumb thereby causing the paddle grip 202b to 

slide backward away from wing 201b. 

Needle hub 202 also includes a flash chamber 210 that is coupled to the 

proximal end of needle hub 202. As is better shown in Figure 3, flash chamber 210 can 

include a porous vent plug 210a that allows air to escape through a proximal opening in 

needle hub 202 while preventing blood from escaping. Alternatively, flash chamber 210 

could include different means for venting air but blocking blood including, e.g., a membrane, 

filter paper, woven or non-woven material, a plug that includes venting channels along an 

interface between the proximal end of needle hub 202 and the plug, etc. Also, a proximal end 

of needle 202a can extend into flash chamber 210 and can include an opening 202a 1 to allow 

blood to flow out of needle 202a and into flash chamber 210. 

Needle 202a can include a notch (not shown) towards its distal end for 

providing flashback. The flashback provided through this notch can provide a primary 
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confirmation that catheter 201a has been properly placed within a vein. Additionally, flash 

chamber 210 can provide secondary confirmation that catheter 201a is properly positioned 

within the vein. In particular, because the proximal end of needle 202a opens into flash 

chamber 210 and because flash chamber is vented to the external environment via plug 210a, 

when the distal end of needle 202a is properly positioned within a vein, the patient's blood 

pressure will cause blood to flow into flash chamber 210, Because this flow of blood into 

flashback chamber 210 is accomplished via needle 202a, this secondary confirmation can be 

obtained even if extension tube 203 is primed with saline prior to insertion of catheter 201 a. 

Once the clinician has determined that catheter 201a has been properly placed, 

needle hub 202 can be withdrawn from catheter adapter 201 by simply sliding paddle grip 

202b backwards away from wing 201b. Catheter adapter 201 can include a septum 201d 

through which needle 202a can extend. Septum 201d can reseal after withdrawal of needle 

202a to prevent any fluid from escaping out through the proximal opening of catheter adapter 

201. 

Figure 4 provides a cross-sectional view of one embodiment of needle hub 202. 

As shown, needle hub 202 can include a needle retaining portion 202c through which needle 

202a extends. Needle retaining portion 202c can be configured, to secure needle 202a to 

needle hub 202 in any suitable manner such as via an adhesive or a friction fit. In some 

embodiments, needle retaining portion 202c can be configured to insert within a proximal 

opening of catheter adapter 201 to secure needle hub 202 to catheter adapter 201. 

Flash chamber 210 generally comprises plug 210a and a chamber 210b. 

Opening 202al of needle 202a can be positioned within chamber 210b so that blood may 

flow into and accumulate within chamber 210b. Plug 210a can be positioned between 

chamber 210b and the external environment to allow air to be vented from chamber 210b as 

blood flows towards and into chamber 210b, 

In some embodiments, the dimension of a lumen of needle 202a may b ca 

configured to cause blood to flow into chamber 210b at a particular rate. For , it may 

be desirable to limit the flow of blood into chamber 210b so that chamber 210b will not 

become full until catheter 201a has been positioned within a vein for a specified amount of 

time. In some cases, this specified amount of time may be as long as 20 seconds. 

Accordingly, one or more dimensions of the fluid pathway through needle 202a can be 

configured, to provide a desired flowrate. Alternatively or additionally, plug 210a may be 

configured to vent air at a specified rate to limit the flowrate of blood into chamber 210b. 
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[0043] In some cases, however, it may be difficult for the clinician to determine 

whether blood is continually flowing into chamber 210b, For example, if catheter 201a were 

initially placed within the vein thereby causing blood to flow into chamber 210b, but was 

then positioned outside the vein, it may be difficult for the clinician to determine that blood is 

no longer flowing into chamber 210b. This may be especially true when needle 202a is 

configured to provide a slow flowrate into chamber 210b, To address this issue, flash 

chamber 210 can be configured to include a path-defining structure. 

[0044] Figure 5 illustrates an example of a path-defining structure 210c that can be 

incorporated into flash chamber 210. It is noted that Figure 5 depicts a cross-sectional view 

of needle hub 202 with path-defining structure 210c not being shown as a cross-section so 

that the outer surface of the path-defining structure can be seen. As in Figure 4, flash 

chamber 210 includes a chamber 210b in which opening 202al of needle 202a is contained. 

Path-defining structure 210c is positioned between plug 210a and opening 202a 1 and 

includes a pathway 210cl through which blood can flow. In particular, pathway 210cl 

extends around the outer surface of path-defining structure 210c. The outer diameter of path-

defining structure 210c can be substantially the same as the inside diameter of flash chamber 

210 such that blood is confined to flowing through pathway 210cl to reach plug 210a, 

Pathway 210cl can function to increase the distance that blood can flow within 
V 

flash chamber 210. Because pathway 210cl can have smaller cross-sectional dimensions 

than chamber 210b, it will be easier to detect the flow of blood into flash chamber 210, In 

particular, by including path-defining structure 210c, the clinician will be able to easily see 

the blood advance along pathway 210c 1 towards plug 210a. As long as the blood continues 

to advance along pathway 210cl, the clinician can know that catheter 201a is likely 

positioned correctly. 

In this example, pathway 210cl is shown as having a spiral shape; however, 

path-defining structure 210c can include any suitably-shaped pathway. Also, although Figure 

5 illustrates that flash chamber 210 includes a chamber 210b that is separate from pathway 

210cl (i.e., that path-defining structure 210c is spaced from needle retaining portion 202c), in 

some embodiments, path-defining structure 210c may be configured such that pathway 210cl 

extends overtop the proximal end of needle 202a so that blood flows directly into pathway 

2 lOcl rather than flowing first into chamber 210b. 

Further, in some embodiments, path-defining structure 210c and needle 

retaining portion 202c can be the same structural component. However, using a separately-

formed path-defining structure 210c may be preferred in many cases since it facilitates the 
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manufacture of needle hub 202. For example, needle hub 202 could be molded with a 

proximal opening into which a separately formed path-defining structure 210c and plug 210a 

could be inserted. 

In some embodiments, flash chamber 210 can be configured to be removable 

from needle hub 202. Figures 6 and 7 each illustrate examples of how this can be 

accomplished. In Figure 6, and as described above, flash chamber 210 forms chamber 210b 

and contains plug 210a. Additionally, flash chamber 210 is configured with a distal end that 

removably inserts into a proximal opening of needle hub 202. In this configuration, after 

chamber 210b has been filled with blood and needle hub 202 has been separated from 

catheter adapter 201, flash chamber 210 can be pulled out from needle hub 202. A distal 

opening of flash chamber 210 can be configured to prevent the blood from escaping chamber 

210b until a desired time. For example, the size of the distal opening of flash chamber 210 

can be sufficiently small to prevent the blood from escaping until the body of flash chamber 

210 is squeezed. In this way, flash chamber 210 could be employed to perform point-of-care 

testing on the blood, 

[0049] In Figure 7, flash chamber 210 is also configured to be removable. However, 

in contrast to Figure 6, needle hub 202 includes a female luer port 202d and flash chamber 

210 includes a male luer lock coupling 210d to allow flash chamber 210 to be coupled to port 

202d. Coupling 210d could alternatively be configured as a male luer slip coupling. Flash 

chamber 210 could be used in a similar manner as described above with respect to Figure 6. 

Additionally, because needle hub 202 includes a female luer port 202d, prior to removin 

needle hub 202 from catheter adapter 201, flash chamber 210 could be removed to allow a 

separate device, such as a blood collection holder, to be connected to female luer port 202d to 

collect larger blood samples. 

8A illustrates an embodiment of flash chamber 210 that includes a path-

defining structure 800 while Figure 8B illustrates path-defining structure 800 in isolation. As 

with path-defining structure 210c, path-defining structure 800 can be positioned within 

chamber 210b in such a way as to facilitate visualizing the flow of blood into chamber 210b. 

Path-defining structure 800 includes a distal portion 800a and a proximal 

portion 800b. In some embodiments, proximal portion 800b can have an outer dimension 

that substantially matches an inner dimension of a proximal end of chamber 210b such that a 

fluid -tight seal is formed between the two components. Proximal portion 800b can include 

venting grooves 802 which are sized to allow air, but not fluid, to escape from chamber 210b, 

In other words, proximal portion 800b can function as a vent plug. 
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[0052] Distal portion 800a car. have a reduced outer dimension compared to the outer 

dimension of proximal portion 800b. The inner dimension of chamber 210b with respect to 

the outer dimension of distal portion 800a can also be configured such that a spacing or 

channel will exist between distal portion 800a and the inner wall of chamber 2I0b only along 

the top of flash chamber 210, For example, as is better shown in Figure 8C, with path-

defining structure 800 inserted into chamber 210b, a channel will exist above path-definin, 

structure 800. However, around the remaining portions of path-defining structure 800, the 

outer surface of distal portion 800a can contact the inner wall of chamber 210b. In this way, 

blood/fluid will only be allowed to flow along the outer surface of distal portion 800a within 

the channel. Since this channel is formed along the top of flash chamber 210, which will be 

oriented towards the clinician during insertion, the clinician will be able to visualize the rate 

of blood flow. 

To allow blood to flow from the proximal end of needle 202a into this channel, 

an opening 801 can be formed in a distal end 800al of distal portion 800a as is best shown in 

Figure 8B. Opening 801 can include a central portion 801a that extends further into distai 

portion 800a then the remainder of opening 801. The proximal end (or at least a proximal 

opening) of needle 202a can be positioned within this central portion 801a. A number of 

leaking channels 801al can be symmetrically spaced around an inner surface of opening 801 

and can extend from distal end 800al to central portion 801a. Any of leaking channels 801al 

can serve as a fluid pathway by which blood escaping the proximal end of needle 202a can 

flow from central portion 801a towards the channel formed above path-defining structure 

800. 

[0054] Leaking channels 801al can be symmetrically spaced around opening 801 to 

thereby allow path-defining structure 800 to be inserted into chamber 210b in any orientation. 

In other words, regardless of the orientation of path-defining structure 800, at least one 

leaking channel 80! al will be positioned in an upward orientation and will intersect with the 

channel to thereby provide a pathway to the channel. As shown in Figure 8C, the inner 

surface of chamber 210b can be shaped such that the channel will wrap around distal end 

800a 1 at the top of chamber 210b (i.e., a gap will exist between a top portion of distal end 

800a 1 and the inner surface of chamber 210b). Accordingly, as represented by the arrow in 

Figure 8D, blood can flow out of needle 202a via opening 202a 1 and into central portion 

801a. Then, although the blood may flow into each of leaking channels 801al, a fluid 

pathway will only be provided between the leaking channel that is oriented upward due to 

distal end 800al contacting the inner wail of chamber 210b where the other leaking channels 
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are positioned. Therefore, as the blood fills central portion 801a and leaking channels 801al, 

it will ultimately flow around the top portion of distal end BOOal and then proximally within 

the channel. 

To secure needle 202a and to ensure that opening 202a 1 remains positioned 

within central portion 801a, various techniques can be employed. For example, in Figure 8E, 

needle 202a. is shown as having a proximal portion 202a2 that extends proximally beyond 

opening 202a 1 and through a proximal wall of central portion 801a. In this embodiment, 

path-defining structure 800 includes a proximal chamber 810 opposite central portion 801a 

within which proximal portion 202a2 of needle 202a is positioned. Proximal portion 202a2 

can be curled or otherwise altered to prevent it from being pulled distally through the 

passageway between central portion 801a and proximal chamber 810. Also, in some 

embodiments, adhesive potting may be deposited within proximal chamber 810 around 

proximal portion 202a2 to further secure proximal portion 202a2. In such embodiments, the 

adhesive potting may additionally seal the passageway to prevent blood from flowing into 

proximal chamber 810, Alternatively, the passageway may be sized such that proximal 

portion 2G2a2 alone blocks fluid flow into proximal chamber 810. 

Figure 8F illustrates an alternate embodiment for securing needle 202a in w © 

position. As shown, needle 202a may include a bumped area 202a3 (which may integrally 

molded, separately formed and coupled to needle 202a with an adhesive, or otherwise 

formed) that has an outer dimension sufficient to prevent needle 202a from being pulled 

through needle retaining portion 202c. Bumped area 202a3 can be positioned relative to 

opening 202a 1 so that opening 202a 1 remains positioned within central portion 801a, In 

some embodiments, needle retaining portion 202c may include a recessed section into which 

bumped area 202a3 can be positioned to further prevent area 202a from moving in a proximal 

or distal direction. 

In some embodiments, needle 202a may be modified to reduce the rate at 

which blood will flow through the needle. For example, in Figure 8G, needle 202a is shown 

as having a crimp 202a4 towards its proximal end. Crimp 202a4 reduces the inside 

dimension of needle 202a thereby slowing the rate at which blood will flow into centra] 
V 

portion 801a, Reducing the rate of blood flow into central portion 801a will likewise reduce 

the rate of blood flow along the channel formed above path-defining structure 800 thereby 

facilitating identifying when needle 202a has been properly positioned within the patient. 

Figures 9A and 9B illustrate another embodiment of a path-defining structure 

900 that can function in a similar manner as path-defining structure 800. In particular, path-
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defining structure 900 can be configured to cause blood to flow along a visualization channel 

formed at the top of flash chamber 210. 

Path-defining structure 900 can include a distal portion 900a and a proximal 

portion 900b. Proximal portion 900b can include venting grooves 902 that function to vent 

air from a proximal end of flash chamber 210. Unlike distal portion 800a of path-defining 

structure 800 which can be inserted into chamber 210b in any orientation, distal portion 900a 

can include a visualization channel 903 and various alignment ribs 904 that are configured for 

a particular orientation. The inner surface of chamber 210b can be configured to 

accommodate alignment ribs 904 in such a manner that path-defining structure 900 will be 

oriented with visualization channel 903 facing upwards. For example, chamber 210b could 

include lengthwise grooves or tabs which interface with alignment ribs 904 to require 

insertion of path-defining structure 900 in the correct orientation and to prevent rotation. 

Alternatively, chamber 210b could be configured to form a factional fit with path-defining 

structure 900 which would prevent its rotation once inserted into the chamber. In such cases, 

alignment ribs 904 would not be required. 

[0060] Distal portion 900a of path-defining structure 900 can include a distal end 

900a 1 having an opening 901. A leaking channel 901a can extend between opening 901 and 

visualization channel 903. In a similar manner as described above, blood can flow out of 

opening 202al into opening 901 through leaking channel 901a and into visualization channel 

903 as represented by the arrows in Figure 9C. Although not depicted in this embodiment, 

the various configurations of needle 202a shown in Figures 8E-8G can also be employed in 

conjunction with path-defining structure 900. 

[0061] Figure 10 illustrates an embodiment of a flash chamber 210 in which a vent 

plug 1000 is employed in place of distal portion 900b. Also, although not shown, vent plug 

1000 could equally be employed in place of distal portion 800b. As depicted in Figure 10, 

vent plug 1000 is separate from and positioned proximally to path-defining structure 900, 

Vent plug 1000 can primarily function to vent air but block fluid. However, in some 

embodiments, vent plug 1000 may also be configured to secure path-defining structure 

in place. For example, flash chamber 210 can include protrusion(s) 1010 that are 

positioned proximally to vent plug 1000 when vent plug 1000 is inserted into chamber 210b. 

Protrusions 1010 can prevent vent plug 1000, and therefore path-defining structure 800/900, 

from moving proximally within chamber 210b. In some embodiments, a single protrusion 

1010 may extend fully around the entire inner circumference of flash chamber 210, while in 

other embodiments, multiple protrusions 1010 may be spaced around the inner 
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circumference. Also, in some embodiments, protrusion 1010 may extend fully around the 

inner circumference (thereby forming an inner ring) and can be positioned such that it 

extends into vent plug 1000 (e.g., shifted to the left form what is shown in Figure 10), In 

these embodiments, protrusion 1010 can not only function to retain vent plug 1000 within 

chamber 210b but can also form a seal around vent plug 1000. 

Figures 11A-11C each represent a different way in which path-defmin 

structure 800 or 900 could be secured within chamber 210b. In Figure 11 A, opening 901 is 

shown as having an inner dimension that corresponds closely with the outer dimension of 

retaining portion 202c such that a press-fit interface is formed. Opening 801 could 

equally be configured in this manner. Alternatively, opening 801/901 could be molded 

overtop needle retaining portion 202c. 

In Figures 1 IB and 11C, path-defining structure 800/900 can be retained within 

chamber 210b using an interface between proximal portion 800b/900b and an inner surface of 

chamber 210b. In Figure 11B, chamber 210b can include a sloped retention bump 1101. The 

slope of bump 1101 can cause a distal facing ledge to be formed against which a proximal 

end of proximal portion 800b or 900b contacts. This sloping facilitates inserting path-

defining structure 800 or 900 but prevents it from being later withdrawn. 

Figure 11C illustrates an example where proximal portion 800b or 900b 

includes a retention rib 1102a which inserts into a retention trench 1102b formed on an inner 

surface of chamber 210b. During assembly, path-defining structure 800 or 900 can be 

inserted into chamber 210b until retention rib 1102a inserts into retention trench 1102b. At 

this point, retention rib 1102a will prevent the path-defining structure from being proximally 

withdrawn. 

In some embodiments, a porous material could be employed within the channel 

created by the path-defining structure. For example, in Figure 12A, a porous material 1200 

can be fabricated into visualization channel 903 and extend through the portion of proximal 

portion 900b that includes venting grooves 902. Porous material 1200 can function to vent 

air while also wicking the blood at a rate that will be easily visualized. Alternatively, porous 

material 1200 may only be positioned within the portion of proximal portion 900b as shown 

in Figure 1 2B. 

[0066] Figures 13 and 14 each depict additional variations that can be made to 

embodiments that employ either path- defining structure 800 or 900. In Figure 13, opening 

901 is shown having a larger depth. With this larger depth, more fluid volume will be 

required before blood will flow through the channel. Accordingly, the depth of opening 801 
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or 901 can be selected to generally control when visual feedback of proper vein confirmation 

will be provided. In Figure 14, a sealing cap 1400 is positioned overtop the proximal opening 

of flash chamber 210. Sealing cap 1400 can block the flow of air until removed. Therefore, 

sealing cap 1400 can be employed in situations where extension tube 103 is pre-primed with 

saline to prevent the saline from flowing proximally into flash chamber 210. More 

specifically, with sealing cap 1400 in place, the saline will only be allowed to flow distally 

within needle 202a. After insertion of the needle, sealing cap 1400 can be removed to allow 

flash chamber 210 to be employed in the manner described above. 

Various embodiments of the present invention further comprise a safety 

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

removal and separation of the needle hub from the catheter adapter. A safety mechanism may 

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

configured to interact with a needle feature, such as a ferrule, notch, crimp or bump on the 

cannula. The crimp or bump formed in the cannula causes a slight out of round configuration 

that can be used to activate a safety mechanism. In some instance, the safety mechanism 

comprises an arm or lever that is actuated to capture the needle tip within the mechanism and 

prevent the tip from emerging prior to safe disposal. 

The safety mechanism is attached to the body of the needle and is capable of 
v v JL 

sliding along the length thereof. In some instances, an initial or assembled position of the 

safety mechanism is located in proximity to the base or proximal end of the catheter adapter 

prior to catheterization. For some configurations, the assembled position of the safety 

mechanism is between the proximal end of the needle hub and the proximal end of the 

catheter adapter or stabilization platform, wherein the safety mechanism does not overlap the 

catheter adapter or stabilization platform. In some instances, a portion of the safety 

mechanism is positioned within the catheter adapter, with the balance of the safety 

mechanism being positioned external to the catheter adapter, such as within the needle hub. 

In some embodiments, a portion of the catheter adapter or stabilization platform is extended 

proximally to provide a housing in which at least a portion of the safety mechanism is 

housed. In some instances, the entire safety mechanism is housed within the housing of the 
J w 

catheter adapter or stabilization platform prior to catheterization. 

[0069] In some embodiments, the assembled position of the safety mechanism 

positions the proximal end of the catheter adapter between the distal end of the safety 

mechanism and a distal end of a paddle grip of the needle hub. In some instances, the 

assembled position of the safety mechanism positions the proximal end of the catheter 
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adapter between the distal end of the safety mechanism and a proximal end of a paddle grip 

of the needle hub. In some instances, a portion of the safety mechanism overlaps a portion of 

a paddle grip of the needle hub. In some embodiments, at least some portion of at least one of 

the catheter adapter and the paddle grip overlaps at least some portion of the safety 

mechanism. In some embodiments, no portion of the catheter adapter or paddle grip overlaps 

any portion of the safety mechanism. 

In some embodiments, a defeatable mechanical connection is provided 

between the safety mechanism and at least one other component of the access device. In some 

embodiments, a distal end of the safety mechanism is selectively coupled to a proximal end 

of the catheter adapter. In one embodiment, the safety mechanism interlocks internally to the 

proximal end of the catheter adapter. In one embodiment, the safety mechanism interlocks 

externally to the proximal end of the catheter adapter. In some embodiments, a distal end of 

the safety mechanism is selectively coupled to a proximal end of the stabilization platform. In 

some embodiments, a surface of the safety mechanism is selectively coupled to at least one 

surface of at least one of the catheter adapter, a blood control valve, an extension tube, and 

the stabilization platform. In some instances, the mechanical connection is defeated upon 

securement of the needle tip within the safety mechanism. 

In some embodiments, a particular catheter device, such as, for example, the 

catheter device of any of the Figures 1-14, may include a needle safety mechanism. The 

safety mechanism may include any safety mechanism configured to secure a sharpened, distal 

tip of an introducer needle when the needle is withdrawn from a catheter of the particular 

catheter device, preventing accidental needle sticks. 

[0072] The safety mechanism may be coupled with the particular catheter device in 

any number of ways. In some embodiments, the safety mechanism may include an internal 

interlock in which the safety mechanism is coupled with an internal surface of a catheter 

adapter. Coupling may include threading, fitting, snapping, connecting, attaching, fastening, 

clipping, hooking, or any other suitable means of coupling. Non-limiting examples of safety 

mechanisms that include an internal interlock are provided in: U.S. Patent No. 8,496,623, 

titled BI-DIRECTIONAL CANNULA FEATURE CAPTURE MECHANISM, filed March 2, 

U.S. Patent No. 9,399,120, titled BI-DIRECTIONAL CANNULA FEATURE 
4 

CAPTURE MECHANISM, filed July 11, 2013; U.S. Patent Application No. 62/314,262, 

titled. CANNULA CAPTURE MECHANISM, filed March 28, 2016, each of which is herein 

incorporated by reference in its entirety. In some embodiments, the safety mechanism may 

include a clip disposed within the catheter adapter, a non-limiting example of which is 
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provided in U.S. Patent No. 6,117,108, titled SPRING CLIP SAFETY IV CATHETER, filed 

June 12, 1998, which is herein incorporated by reference in its entirety. 

In some embodiments, the safety mechanism may include an external interlock 

in which the safety mechanism is coupled with an external surface of the catheter adapter. In 

some embodiments, the safety mechanism may be coupled with an external surface of the 

catheter adapter and an internal and/or external surface of a needle hub. Coupling may 

include threading, fitting, snapping, connecting, attaching, fastening, clipping, hooking, or 

any other suitable means of coupling. Non-limiting examples of safety mechanisms that 

include an external interlock are provided in U.S. Patent Application No. 14/295,953, titled 

PORTED IV CATHETER HAVING EXTERNAL NEEDLE SHIELD AND INTERNAL 

BLOOD CONTROL SEPTUM, filed June 4, 2014, which is herein incorporated by reference 

in its entirety. In some embodiments, the safety mechanism may include a V-clip or a similar 
J-

clip. A non-limiting example of a V-clip is provided in U.S. Patent Application No. 

14/295,953, titled PORTED IV CATHETER HAVING EXTERNAL NEEDLE SHIELD 

AND INTERNAL BLOOD CONTROL SEPTUM, filed June 4, 2014, which is herein 

incorporated by reference in its entirety. The V-clip may selectively retain a portion of the 

catheter adapter. 

In some embodiments, a defeatable mechanical connection is provided between 

the safety mechanism and at least one other component of the IV catheter system. In some 

instances, the mechanical connection is defeated upon securement of the distal tip of the 

needle within the safety mechanism. In some embodiments, a surface of the safety 

mechanism is selectively coupled to one or more of the following: the catheter adapter, a 

blood control valve, an extension tube, and one or more paddle grips. 

In some embodiments, the safety mechanism may include a safety barrel, 

which may be spring-loaded. For example, the safety barrel may be spring loaded as in the 

BD™ Insyte® Autoguard™ BC shielded protective IV catheter. In some embodiments, the 

safety mechanism may be passively and/or actively activated. In some embodiments, the 

safety mechanism may be configured to interact with a needle feature, such as a ferrule, 

notch, crimp or bump on the needle. In some embodiments, the safety mechanism may 

include an arm or lever that may be actuated to capture the distal tip within the safety 

mechanism and prevent the tip from emerging prior to safe disposal. In some embodiments, 

the safety mechanism may be attached to a body of the needle and may be capable of sliding 

along the length thereof. 

15 



WO 2017/074679 PCT/US2016/055854 

[0076] In some embodiments, in an assembled position prior to catheterization, the 

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

embodiments, the catheter adapter and the needle hub may be spaced apart by at least a 

portion of the safety mechanism in the assembled position prior to catheterization. In some 

embodiments, in the assembled position prior to catheterization, a proximal end of the 

catheter adapter may be disposed between a distal end of the safety mechanism and a distal 

end of a grip of the needle hub, such as, for example, a paddle grip. In some embodiments, in 

the assembled position prior to catheterization, the proximal end of the catheter adapter body 

may be disposed between the distal end of the safety mechanism and a proximal end of the 

grip of the needle hub. In some embodiments, a portion of the safety mechanism may overlap 

with a portion of the grip of the needle hub. In some embodiments, at least a portion of at 

least one of the catheter adapter and the grip overlaps at least some portion of the safety 

mechanism. In some embodiments, no portion of the catheter adapter body or the grip 

overlaps any portion of the safety mechanism . 

The present invention may be embodied in other specific forms without 

departing from its structures, methods, or other essential characteristics as broadly described 

herein and claimed hereinafter. The described embodiments are to be considered in all 

respects only as illustrative, and not restrictive. The scope of the invention is, therefore, 

indicated by the appended claims, rather than by the foregoing description. Ail changes that 

come within the meaning and range of equivalency of the claims are to be embraced within 

their scope. 
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CLAIMS 

 

1. An IV access device comprising: 

 a catheter adapter; 

a catheter extending distally from the catheter adapter;  

a needle hub; 

a needle extending distally from the needle hub, wherein the needle hub is coupled to the 

catheter adapter such that the needle extends through the catheter; 

a path-defining structure disposed within the needle hub; 

a channel disposed on an outer surface of the path-defining structure; and 

an opening formed in the distal end and extending from the needle to the channel such 

that fluid is configured to flow from through the opening to the channel. 

2. The IV access device of claim 1, wherein the path-defining structure comprises a 

distal portion and a proximal portion, wherein the distal portion has a reduced diameter 

compared to the proximal portion.  

3. The IV access device of claim 2, wherein an outer diameter of the proximal 

portion substantially matches an inner diameter of a proximal end of the flash chamber such that 

a fluid-tight seal is formed between the path-defining structure and the flash chamber. 

4. The IV access device of claim 3, wherein the proximal portion comprises venting 

grooves configured to allow air but not fluid to pass. 

5. The IV access device of claim 1, wherein the channel is disposed on a top of the 

path-defining structure. 

6.  The IV access device of claim 1, wherein a central portion of the opening is in a 

center of the path-defining structure. 

7.  The IV access device of claim 1, wherein the flash chamber is removable from the 

needle hub.   

8. The IV access device of claim 1, wherein the flash chamber couples to the needle 

hub via a female luer port.   

9. The IV access device of claim 1, wherein the catheter adapter comprises a wing 

and the needle hub comprises a paddle grip.   
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10. The IV access device of claim 1, wherein a porous material is located at a 

proximal end of the channel, wherein the porous material is configured to vent air and wick 

blood.   

 

 


