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Needle Capture Safety Interlock for Catheter 

RELATED APPLICATIONS 

[0001] 	This application claims the benefit under 35 U.S.C. § 119(e) of U.S. 

Provisional Patent Application Serial 61/981,223, filed on April 18, 2014, U.S. 

Provisional Application 61/981,312, filed on April 18, 2014, and U.S. Provisional 

Patent Application Serial No. 62/077,760, filed on November 10, 2014. Each of these 

applications is hereby incorporated by reference in its entirety. 

FIELD 

[0002] 	Various exemplary embodiments of the invention relate to catheters. 

BACKGROUND 

[0003] 	Catheter assemblies are used to place a catheter properly into the 

vascular system of a patient. Once in place, catheters such as intravenous catheters 

may be used to infuse fluids including normal saline, medicinal compounds, and/or 

nutritional compositions into a patient in need of such treatment. Catheters 

additionally enable the removal of fluids from the circulatory system and monitoring 

of conditions within the vascular system of the patient. 

SUMMARY OF THE INVENTION 

[0004] 	It is an aspect of the present invention to provide a catheter assembly 

in which a clip provides needle protection but does not interlock the catheter hub to 

the needle shield. Instead, the catheter assembly incorporates an outer needle 

member, an inner needle member and a clip disposed in the inner needle member. 

The outer member interlocks the catheter hub based on the engagement of the 

opposing member in the inner member to a bore of the catheter hub. The needle 

protection arrangement can be used with existing catheter hubs and does not require 

any special features to be provided on the outside or inside of the catheter hub. 

[0005] 	The foregoing and/or other aspects of the present invention can be 

achieved by providing a catheter assembly comprising a flexible catheter, a needle 

having a sharp distal tip, the needle disposed in the flexible catheter and moving from 
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a first position that exposes the needle to a second position, an outer member that is 

configured to engage and disengage a catheter hub, an inner member disposed in the 

outer member, and a needle protection member disposed in the inner member, the 

needle protection member encloses at least a portion of the needle when the needle is 

in the second position. 

[0006] 	The foregoing and/or other aspects of the present invention can further 

be achieved by providing a catheter assembly comprising a flexible catheter, a needle 

having a sharp distal tip, the needle disposed in the flexible catheter and moving from 

a first position that exposes the needle to a second position, an outer member 

configured to engage and disengage a catheter hub, an inner member disposed in the 

outer member, the inner member having an opposing member that engages the 

catheter hub when the needle is in the first position, and a needle protection member 

disposed in the inner member that encloses at least a portion of the needle when the 

needle is in the second position, wherein when the needle is in the second position, 

the inner member axially moves relative to the outer member causing the opposing 

member to disengage the catheter hub and allowing the outer member to disengage 

from the catheter hub. 

[0007] 	The foregoing and/or other aspects of the present invention can also be 

achieved by providing a method of operating a catheter assembly comprising 

disposing a needle having a sharp distal tip in a flexible catheter and in a first position 

configured to receive blood, retracting the needle while maintaining blood flow 

through the flexible catheter, enclosing at least a portion of the needle by a needle 

protection member in a second position, and moving the needle protection member 

that is disposed in an inner member when retracting the needle in the second position 

which causes the inner member to axially move inside of an outer member and 

permits the outer member to disengage the catheter hub. 

[0008] Additional and/or other aspects and advantages of the present invention 

will be set forth in the description that follows, or will be apparent from the 

description, or may be learned by practice of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The above aspects and features of the present invention will be more 

apparent from the description for the exemplary embodiments of the present invention 

taken with reference to the accompanying drawings, in which: 

[0010] FIG. 1 is a perspective view of an exemplary catheter with a needle cover 

attached; 

[0011] FIG. 2 is a perspective view of the catheter of FIG. 1 with the needle cover 

removed; 

[0012] FIG. 3 is a perspective view of an exemplary side-port catheter and needle 

cover; 

[0013] FIG. 4 is a sectional, side view of the catheter of FIG. 1; 

[0014] FIG. 5 is a sectional, side view of the catheter of FIG. 3; 

[0015] FIG. 6 is an exploded, perspective view of an exemplary needle, needle 

shield, and needle hub; 

[0016] FIGS. 7A-D are perspective views of the outer sleeve of the exemplary 

needle shield of FIG. 6; 

[0017] FIG. 7E is a top view of the outer sleeve of FIG. 6; 

[0018] FIG. 7F is a right side of the outer sleeve of FIG. 6; 

[0019] FIG. 7G is a bottom view of the outer sleeve of FIG. 6; 

[0020] FIG. 7H is a front view of the outer sleeve of FIG. 6; 

[0021] FIG. 7I is a rear view of the outer sleeve of FIG. 6; 

[0022] FIG. 7J is a left side view of the outer sleeve of FIG. 6; 

[0023] FIG. 8A is a perspective view of the needle shield connected to the 

catheter hub; 

[0024] FIG. 8B is a top view of the needle shield connected to the catheter hub; 

[0025] FIGS. 9A-D are perspective views of the inner sleeve of the exemplary 

needle shield of FIG. 6; 

[0026] FIG. 9E is a top view of the inner sleeve of FIG. 6; 

[0027] FIG. 9F is a right side view of the inner sleeve of FIG. 6; 
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[0028] FIG. 9G is a bottom view of the inner sleeve of FIG. 6; 

[0029] FIG. 9H is a front view of the inner sleeve of FIG. 6; 

[0030] FIG. 91 is a rear view of the inner sleeve of FIG. 6; 

[0031] FIGS. 10A-D are perspective views of the clip of the exemplary needle 

shield of FIG. 6; 

[0032] FIG. 10E is a right side view of the clip of FIG. 6; 

[0033] FIG. 10F is a front view of the clip of FIG. 6; 

[0034] FIG. 10G is a left side view of the clip of FIG. 6; 

[0035] FIG. 10H is a top view of the clip of FIG. 6; 

[0036] FIG. 10I is a bottom view of the clip of FIG. 6; 

[0037] FIG. 11 is a sectional, side view of the exemplary needle shield of FIG. 6; 

[0038] FIG. 12 is a sectional, top view of the exemplary needle shield of FIG. 6; 

[0039] FIG. 13 is a sectional, side view of another exemplary needle shield 

connected to a catheter hub with an introducer needle extending into the catheter hub; 

[0040] FIG. 14 is a sectional, side view of the exemplary needle shield of FIG. 13 

with the needle withdrawn into the needle shield; 

[0041] FIG. 15 is a sectional, side view of the exemplary needle shield of FIG. 13 

with the inner sleeve withdrawn from the catheter hub and into the outer sleeve; 

[0042] FIG. 16 is a sectional, side view of the exemplary needle shield of FIG. 13 

with the needle shield being removed from the catheter hub; 

[0043] FIGS. 17A-C illustrates another exemplary embodiment of a needle shield 

being connected, and then removed from, a catheter hub; 

[0044] FIG. 18 illustrates another exemplary embodiment of a needle shield 

connected to a catheter hub; 

[0045] FIG. 19 illustrates another exemplary embodiment of a needle shield 

connected to a catheter hub; 

[0046] FIG. 20 illustrates another exemplary embodiment of a needle shield 

removed from a catheter hub; 

[0047] FIG. 21A illustrates another exemplary embodiment of a needle shield 

connected to a catheter hub; 



WO 2015/161296 	 PCT/US2015/026536 

[0048] FIG. 21B is an enlarged view of FIG. 21A showing the engagement of the 

outer sleeve and inner sleeve with the catheter hub; 

[0049] FIG. 22A is a sectional, side view of another exemplary embodiment of a 

needle shield connected to a catheter hub; 

[0050] FIG 22B is the needle shield and catheter hub of FIG. 22A with the needle 

drawn into the outer sleeve; 

[0051] FIG 22C is the needle shield of FIG. 22A separated from the catheter hub; 

[0052] FIG. 23A is a sectional, side view of another exemplary embodiment of a 

needle shield connected to a catheter hub; 

[0053] FIG. 23B is the needle shield of FIG. 23A with the inner sleeve withdrawn 

from the catheter hub and a biasing member disengaging the catch; 

[0054] FIGS. 24A-D are perspective views of an exemplary inner sleeve with an 

integral clip; 

[0055] FIG. 24E is a top view of the inner sleeve with an integral clip shown in 

FIG. 24A; 

[0056] FIG. 24F is a right side view of the inner sleeve with an integral clip 

shown in FIG. 24A; 

[0057] FIG. 24G is a front view of the inner sleeve with an integral clip shown in 

FIG. 24A; 

[0058] FIG. 24H is a rear view of the inner sleeve with an integral clip shown in 

FIG. 24A; 

[0059] FIG. 241 is a bottom view of the inner sleeve with an integral clip shown in 

FIG. 24A; 

[0060] FIG. 25A is an exploded, perspective view of an exemplary catheter 

having a needle shield and a spring-return blood control actuator and septum; 

[0061] FIG. 25B is a perspective view of the septum of FIG. 25A; 

[0062] FIG. 26A is a sectional, side view of the catheter of FIG. 25A; 

[0063] FIG. 26B is a sectional, side view of the catheter of FIG. 26A with the 

needle removed; 
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[0064] FIG. 26C is a sectional, side view of the catheter of FIG. 26B with a male 

Luer connector inserted into the catheter hub; 

[0065] FIG. 26D is a sectional, side view of the catheter of FIG. 26C with the 

Luer connector pushing the actuator through the septum; 

[0066] FIG. 26E is a sectional, side view of the catheter of FIG. 26D with the 

male Luer connector being withdrawn from the catheter hub; 

[0067] FIG. 26F is a sectional, side view of the catheter of FIG. 26E with the male 

Luer connector withdrawn from the catheter hub; 

[0068] FIG. 27 illustrates a right side view of another exemplary embodiment of 

an actuator; 

[0069] FIG. 28A illustrates a cross sectional view of the actuator of FIG. 27 in a 

catheter hub assembly; 

[0070] FIG. 28B illustrates the cross sectional view of the catheter hub assembly 

of FIG. 28A when piercing a septum; 

[0071] FIG. 28C illustrates a left perspective cross sectional view of the catheter 

hub assembly of FIG. 28A when piercing a septum; 

[0072] FIG. 29A illustrates a cross sectional view of another exemplary 

embodiment of a catheter hub assembly; 

[0073] FIG. 29B illustrates the cross sectional view of the catheter hub assembly 

of FIG. 29A when piercing a septum; and 

[0074] FIG. 29C illustrates a left perspective cross sectional view of the catheter 

hub assembly of FIG. 29A when piercing a septum. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0075] A catheter 10, as illustrated in FIGS. 1-6, includes a hollow metal 

introducer needle 12, a catheter hub 14, a needle hub 16, a needle cover 18, and a 

needle shield 20. The needle cover 18 initially covers the needle 12 and at least a 

portion of the catheter hub 14. The needle cover 18 can connect to the catheter hub 

14 or to the needle hub 16. The needle 12 has a sharpened distal end and initially 

extends through the needle shield 20 and the catheter hub 14. A flexible catheter tube 
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22 extends from the distal end of the catheter hub 14, with the introducer needle 12 

passing through the catheter tube 22. Initially, the needle 12 is exposed (first position, 

for example) and is inserted into a patient's vein. The catheter tube 22 is pushed along 

the needle 12 and into the vein following the needle 12. After the catheter tube 22 is 

inserted, the needle 12 is removed from the patient's vein and the catheter hub 14. 

The needle shield 20 encloses the sharp distal tip of the needle 12 and provides 

protection from being stuck by the needle 12 during and after the needle's retraction 

from the catheter hub 14. The needle shield 20 can be used with a variety of different 

catheters, including standard catheter hubs 14 as shown in FIGS. 2 and 4 and side-port 

catheter hubs 24 as shown in FIGS. 3 and 5. 

[0076] In accordance with various exemplary embodiments, the needle shield 20 

includes an outer member 26, an inner member 28, and a resilient clip 30. The outer 

and inner members 26, 28 are preferably in the form of sleeves. The outer sleeve 26 

connects to the catheter hub 14 and surrounds the inner sleeve 28, and the clip 30. 

The inner sleeve 28 is positioned in the outer sleeve 26 and is moveable in the axial 

direction relative to the outer sleeve 26. The clip 30 is connected to, and axially 

moveable with, the inner sleeve 28. The outer sleeve 26, inner sleeve 28, and clip 30 

may be formed from a metal, elastomer, polymer, or composite material. In various 

exemplary embodiments, the outer sleeve 26 and the inner sleeve 28 are molded from 

a polymer material and the clip 30 is formed from a thin piece of resilient metal, such 

as stainless steel. The clip in the various embodiments disclosed can act as an 

exemplary needle protection member. The features of the exemplary embodiments of 

FIGS. 1-6 may be combined with features of the other exemplary embodiments 

disclosed herein as appropriate. 

[0077] In accordance with the exemplary embodiments depicted in FIGS. 7A-7J, 

the outer sleeve 26 includes an outer surface 32, an inner surface 34, a proximal 

opening 36, and a distal opening 38. The outer surface 32 has an octagonal 

configuration with eight planar sides, although other curvilinear and/or rectilinear 

shapes may be used. The inner surface 34 has a planar top wall and a planar bottom 

wall connected by a pair of curved sides. The inner surface 34 defines a cavity for 
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receiving the inner sleeve 28. The introducer needle 12 initially extends through the 

proximal and distal openings. A slot 40 extends through a wall of the outer sleeve 26. 

The size, shape, and configuration of the outer sleeve may vary depending on space 

requirements and the type of catheter hub 14. 

[0078] A catch 42 extends from the outer surface to engage or interlock with a 

protrusion 44 on the catheter hub 14 as best shown in FIGS. 8A-8B. This engagement 

takes place prior to the needle 12 being enclosed by the clip 30. In various exemplary 

embodiments the catch 42 may be configured to engage any type of feature on the 

catheter hub 14, including a groove, slot, or hole. Modification of the catch 42 may 

be dependent on the configuration of the catheter hub 14. In the exemplary 

embodiment, the catheter hub protrusion 44 is a Luer receiving thread, for example a 

LUER-LOK® style of thread. 

[0079] The catch 42 has a front edge, a back edge, and a pair of side edges. An 

opening or depression is formed between the front edge and the back edge to receive 

the catheter hub protrusion 44. The opening allows the catch 42 to be formed with a 

clearance approximately equal to, or slightly greater than the height of the projection 

44, allowing the catch 42 to engage the front, back, and/or sides of the Luer thread 

projection 44 while minimizing the amount of material and space needed. In various 

exemplary embodiments, the opening may be omitted. The catch 42 resists premature 

release of the needle shield 20 from the catheter hub 14. The features of the 

exemplary embodiments of FIGS. 7A-8B may be combined with features of the other 

exemplary embodiments disclosed herein as appropriate. 

[0080] In accordance with the exemplary embodiments depicted in FIGS. 9A-9I, 

the inner sleeve 28 includes a base 46, a distal side 48, and a proximal side 50. A 

resilient leg 52 and a foot 54 extend from an outer surface of the base 46. The 

resilient leg 52 and the foot 54 engage the slot 40 in the outer sleeve 26. One or more 

clip retainers 56 extend from an inner surface of the base 46. The clip 30 is 

positioned between the clip retainers 56 and the proximal side 50. An opposing 

member 58 extends from the distal side 48 in the distal direction. The opposing 

member 58 is configured to be inserted into the catheter hub 14 when the needle 12 is 
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in the exposed position (first position, for example). In the exemplary embodiment 

shown in FIG 9A-91 the opposing member is a tubular member. The proximal side 

50, distal side 48, and opposing member 58 each has an opening for receiving the 

introducer needle 12. The size, shape, and configuration of the inner sleeve 28 may 

vary depending on space requirements and the type of catheter hub 14, and outer 

sleeve 26. 

[0081] In an alternate embodiment of the inner sleeve 18, a bridge member (not 

shown) can be incorporated to improve the strength of the inner sleeve 18. 

Specifically, the top surface of the distal side 48 and the top surface of the proximal 

side 50 can be connected by a solid member having a similar length of the base 46. 

The inner sleeve 18 can be manufactured by injection molding, for example. 

[0082] In another alternate embodiment, the foot 54 of the base 46 can be 

removed and the base 46 can be a solid member. According to this configuration, the 

inner sleeve 28 deforms in the outer sleeve 26 to achieve appropriate retention. The 

inner and outer sleeves 28, 26 are appropriately sized so that the inner sleeve 28 can 

also axially move inside and relative to the outer sleeve 26 upon applying a 

predetermined force. If a force less than the predetermined force is applied, the inner 

sleeve 28 does not move relative to the outer sleeve 26. Such a configuration 

improves moldability and manufacturability of the inner sleeve 28 and outer sleeve 

26. The features of the exemplary embodiments of FIGS. 9A-91 may be combined 

with features of the other exemplary embodiments disclosed herein as appropriate. 

[0083] In accordance with the exemplary embodiments depicted in FIGS. 10A-

10I, the resilient clip 30 includes a base 60 having an opening for receiving the needle 

12, a first arm 62, and a second arm 64 extending from the base 60. The first arm 62 

extends further in the axial direction than the second arm 64. The first arm 62 has a 

first hook 66 and the second arm 64 has a second hook 68. A first tab 70 is formed in 

the first arm 62 and a second tab 72 is formed in the second arm 64. The features of 

the exemplary embodiments of FIGS. 10A-10I may be combined with features of the 

other exemplary embodiments disclosed herein as appropriate. 
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[0084] FIGS. 11 and 12 depict the exemplary embodiment of the needle shield 20 

in an assembled condition. FIG. 11 shows the leg 52 and foot 54 of the inner sleeve 

28 positioned in the slot 40 of the outer sleeve 26. The foot 54 engages the slot 40 to 

resist axial movement of the inner sleeve 28 with respect to the outer sleeve 26 past 

the point where the foot 54 engages an edge of the slot 40. The leg 52 and foot 54 can 

also be formed on the outer sleeve 26 with the slot 40 formed on the inner sleeve 28. 

FIG. 12 shows the first and second clip tabs 70, 72 engaging a first shoulder 74 and a 

second shoulder 76 on the outer sleeve 26. The tabs 70, 72 help prevent the clip 30 

and the inner sleeve 28 from unintentionally sliding into the outer sleeve 26, for 

example during shipping. In the initial position, the introducer needle 12 biases the 

first and second arms 62, 64 into an open position so that the tabs 70, 72 engage the 

outer sleeve 26. 

[0085] FIGS. 13-16 depict another example embodiment of the needle shield 78 

and depict an example of the needle shield 20 in operation. Initially, the introducer 

needle 12 passes through the outer sleeve 80, the inner sleeve 82, and the clip 84. The 

introducer needle 12 biases the clip 84 into an open position, so that the first and 

second hooks are resting along the needle shaft 12. In the assembled position, the 

catch 86 engages the Luer thread 44 on the outer surface of the catheter hub 14 and 

the opposing member extends into the proximal opening of the catheter hub 14. In 

order to remove the catch 86 from the catheter hub 14, the outer sleeve 80 of the 

shield 78 must be raised so that the catch 86 can slide over the Luer thread 44. 

Raising the needle shield 78 relative to the catheter hub 14, however, is initially 

prevented by the opposing member 88 extending into the catheter hub 14. 

[0086] As the needle 12 is withdrawn from the catheter hub 14, the tip of the 

needle 12 clears the first and second hooks causing the first and second arms to close 

and the first and second hooks to surround the tip of the needle 12. After the tip of the 

needle 12 passes the first and second hooks and the first and second arms move into a 

closed orientation, the tab 85 disengages the outer sleeve 80 and the inner sleeve 82 

may be moved axially further into the outer sleeve 80. A second position can refer to 
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the closed position, whereas the first position can refer to any needle 12 position prior 

to entering the second position. 

[0087] As the needle 12 is pulled further, the shaft of the needle slides through the 

needle shield 78 until a deformation 90, for example a crimp or protrusion formed 

near the distal end of the needle 12 to increase its diameter, engages the clip base as 

shown in FIG. 14. The opening in the clip base is sized to allow passage of the needle 

shaft, but not the deformation 90. Thus, when the tip of the needle 12 is in the closed 

position of the clip 84, the deformation 90 is also enclosed by the clip 84. 

[0088] Further movement of the needle 12 including the deformation 90 results in 

the inner sleeve 82 being drawn further into the outer sleeve 80, removing the 

opposing member 88 from the catheter hub 14 as shown in FIG. 15. Specifically, the 

inner sleeve 82 moves relative to the outer sleeve 80. When the opposing member 88 

is withdrawn from the catheter hub 14, the needle shield 78 can be moved radially 

relative to the catheter hub 14. The catch 86 can then be lifted from the Luer thread 

protrusion 44 and the needle shield 78, needle 12, and needle hub 16 can be separated 

from the catheter hub 14. 

[0089] In the exemplary embodiment shown in FIGS. 11 and 12, after the needle 

shield 20 is removed, distal movement of the inner sleeve 28 relative to the outer 

sleeve 26 in the axial direction can cause the foot 54 to engage the slot 40, resisting 

separation of the inner sleeve 28 and the outer sleeve 26 and possible exposure of the 

needle 12 tip. The engagement of the needle deformation 90 and the clip base 60 

prevents the needle 12 from being withdrawn from the needle shield 20 in the 

proximal direction. The features of the exemplary embodiments of FIGS. 11 and 12 

may be combined with features of the other exemplary embodiments disclosed herein 

as appropriate. 

[0090] The needle shield 78 depicted in FIGS. 13-16 is similar to the needle 

shield 20 depicted in FIGS. 3-12. The outer sleeve 80 of the needle shield in FIGS. 

13-16 includes one or more keyway grooves 92 extending from a rounded surface. 

The keyway grooves 92 prevent rotation of the inner sleeve 82 relative to the outer 

sleeve 80. The inner sleeve 82 includes a frusto-conical clip retainer 94 tapering from 
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the proximal end to the distal end. The sides of the clip retainer 94 are configured to 

abut the clip 84 when it is in the closed orientation. 

[0091] In various exemplary embodiments, the clip retainer 94 has a surface that 

extends so that one of the hooks rests on the clip retainer 94 (not shown) throughout 

the removal of the needle 12. In this configuration, only a single arm moves from the 

open orientation to the closed orientation. The use of a single moving arm reduces 

friction on the needle 12 and helps prevent binding during the needle's withdrawal 

from the catheter hub 14. In certain embodiments, the needle shield is configured to 

use a clip with only a single arm, although two arms are beneficial in certain 

applications to balance the clip and resist tilting of the clip's base relative to the 

needle 12. The features of the exemplary embodiments of FIGS. 13-16 may be 

combined with features of the other exemplary embodiments disclosed herein as 

appropriate. 

[0092] FIGS. 17A-17C depict another exemplary embodiment of the needle shield 

96 having an outer sleeve 98 and a metal clip 100 with a single arm, omitting the 

inner sleeve. The outer sleeve 98 has latch 102 acting as an opposing member. The 

latch 102 has a first arm extending from an inner surface of the outer sleeve 98 and a 

second arm hinged to the first arm, for example by a living hinge. The clip 100 

includes a hook having a tab 104 extending in the distal direction to abut the latch 

102. The tab 104 and/or the inserted needle 12 may retain the latch 102 in the closed 

configuration, prevent radial movement of the needle shield 96 with respect to the 

catheter hub 14 and therefore resist disengagement of the catch from the Luer thread. 

[0093] As the needle 12 is withdrawn into the needle shield 96, the clip 100 

moves into a closed position, disengaging the tab 104 from the latch 102 and allowing 

the latch 102 to open as shown in FIG. 17B. After the latch 102 is opened, the needle 

shield 96 can be disengaged from the catheter hub 14, as shown in FIG. 17C. In the 

closed position, the tab 104 may or may not engage a bottom protrusion 106, 

preventing the needle 12 and metal clip 100 from exiting the needle shield 96 in the 

distal direction. The engagement of the needle deformation 90 and the clip base 

prevents the needle 12 from being withdrawn from the needle shield 96 in the 
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proximal direction. The features of the exemplary embodiments of FIGS. 17A-17C 

may be combined with features of the other exemplary embodiments disclosed herein 

as appropriate. 

[0094] FIG. 18 depicts another exemplary embodiment of the needle shield 108 

having an outer sleeve 110 and a metal clip 112 with a single arm, omitting the inner 

sleeve. The clip 112 includes a hook having a tab 114 extending in the distal 

direction to act as the opposing member. The tab 114 engages an inner surface of the 

catheter hub 14 to resist radial movement of the needle shield 108 with respect to the 

catheter hub 14. As the needle 12 is withdrawn into the needle shield 108, the arm 

moves into a closed position, disengaging the tab 114 from the catheter hub. This 

allows the needle shield 108 to disengage the catheter hub 14. In the closed position, 

the hook engages a bottom protrusion 116, preventing the needle 12 and clip 112 from 

exiting the needle shield 108 in the distal direction. The engagement of the needle 

deformation 90 and the clip base prevents the needle 12 from being withdrawn from 

the needle shield 108 in the proximal direction. The features of the exemplary 

embodiments of FIG. 18 may be combined with features of the other exemplary 

embodiments disclosed herein as appropriate. 

[0095] 	FIGS. 19 and 20 depict another exemplary embodiment of the needle 

shield 118 having an outer sleeve 120 and a metal clip 122 with a first and second 

arm, omitting the inner sleeve. The first and second arms extend into the catheter hub 

14 to engage an inner surface of the catheter hub 14 and act as the opposing member. 

As the needle 12 is withdrawn into the needle shield, the arms move into a closed 

position. In certain embodiments, the closed position provides enough clearance for 

the needle shield 118 to be removed from the catheter hub 14. In alternative 

embodiments, the needle 12 engaging the clip 122 moves the clip 122 inside of the 

outer sleeve 120 so that the first and second arms are completely withdrawn from the 

catheter hub 14 before the needle shield 118 can be disengaged. 

[0096] As shown in FIG. 20, a tab 124 may extend from one of the arms. The tab 

124 is angled so that it can be moved proximally into a slot 126 formed in the outer 

sleeve 120. The angle of the tab 124 engages a side of the slot 126 to resist distal 
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movement of the clip 122 and needle 12 after the needle shield 118 has been removed 

from the catheter hub 14. Engagement of the needle deformation 90 with the clip 122 

prevents the needle 12 from being removed from the needle shield 118 in the 

proximal direction. The features of the exemplary embodiments of FIGS. 19 and 20 

may be combined with features of the other exemplary embodiments disclosed herein 

as appropriate. 

[0097] FIGS. 21A and 21B depict another exemplary embodiment of the needle 

shield 128 having an outer sleeve 130, an inner sleeve 132, and a clip 134 with a first 

and second arm. The inner sleeve 132 extends into and abuts an inner surface of the 

catheter hub 14, acting as the opposing member. As the needle 12 is withdrawn into 

the needle shield 128, the arms move into a closed position and the clip 134 pulls the 

inner sleeve 132 out of the catheter hub 14 and into the outer sleeve 130. 

Disengagement of the inner sleeve 132 from the catheter hub 14 allows the needle 

shield 128 to be disengaged from the catheter hub 14. The features of the exemplary 

embodiments of FIGS. 21A and 21B may be combined with features of the other 

exemplary embodiments disclosed herein as appropriate. 

[0098] FIGS. 22A-22C depict another exemplary embodiment of the needle shield 

148 having an outer sleeve 150, an inner sleeve 152, and a clip 154. The clip 154 has 

a first arm 156 and a second arm 158. The first arm 156 is moveable and includes a 

hook that captures the needle 12 when it is drawn into the inner sleeve 152 the 

appropriate amount. A protrusion 160 extends from the inner sleeve 152 to receive the 

second arm 158. The second arm 158 therefore does not engage the needle during its 

movement. In this configuration, only the first arm 156 moves from the open 

orientation to the closed orientation. The use of a single moving arm reduces friction 

on the needle 12 and helps prevent binding during the needle's withdrawal from the 

catheter hub 14. The features of the exemplary embodiments of FIGS. 22A-22C may 

be combined with features of the other exemplary embodiments disclosed herein as 

appropriate. 

[0099] FIGS. 23A-23B depict another exemplary embodiment of the needle shield 

162 having an outer sleeve 164, an inner sleeve 166, and a clip 168. The outer sleeve 
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164 includes a biasing member 170 that extends into and abuts the catheter hub 14. 

The biasing member 170 is a resilient material, for example a spring material or other 

elastomeric material that may be formed integrally with or connected to the outer 

sleeve 164. In various exemplary embodiments, the biasing member 170 may be 

formed as part of, or connected to, the clip 168. A housing 172 surrounds the needle 

shield 162. Initially, the opposing member of the inner sleeve 166, or clip 168, retains 

the biasing member 170 in a compressed state. When the inner sleeve 166 is drawn 

completely into the outer sleeve 164, the biasing member 170 biases the outer sleeve 

164, assisting in moving the catch 174 away from the Luer thread. The features of the 

exemplary embodiments of FIGS. 23A and 23B may be combined with features of the 

other exemplary embodiments disclosed herein as appropriate. 

[00100] FIGS. 24A-24I depict another exemplary embodiment of an inner sleeve 

176 having an integral or unitary clip. The inner sleeve 176 and clip combination 

may be made from a single piece of metal or plastic, or they may be made from 

separate pieces of material that are integrally molded together. The inner sleeve 176 

includes an opposing member 180 extending in a distal direction to enter the catheter 

hub (not shown) and an outer member 182 extending in a distal direction to enter the 

outer sleeve (not shown). The outer member 182 has a central cylindrical portion 

with one or more radially extending ribs. The clip portion of the inner sleeve 176 has 

a first arm 184 and a second arm 186 extending from a distal wall 188. The first and 

second arms 184, 186 are moveable between an open and closed orientation to receive 

and contain the tip of a needle (not shown). The features of the exemplary 

embodiments of FIGS. 24A-24I may be combined with features of the other 

exemplary embodiments disclosed herein as appropriate. 

[00101] Any of the needle shields described above can be used in connection with 

a multi-use, Luer actuated blood control catheter hub as depicted in FIGS. 25A-26F. 

The catheter includes a catheter hub 14 and a flexible catheter tube extending from the 

catheter hub. A metal wedge 136 is positioned in the catheter hub to retain the 

catheter tube. A septum 138 is positioned to control fluid flow through the catheter 

hub 14. As best shown in FIG. 25B, the septum 138 has one or more resilient 
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openings or slits 140 designed to selectively prevent unwanted fluid flow through the 

septum 138. The septum 138 has three slits 140 forming three triangular flaps that 

open when engaged by an actuator 142. The septum 138 is made from an elastic 

material, for example silicone rubber. 

[00102] The septum 138 further includes a plurality of axial flow channels 139. 

The flow channels 139 are disposed on an outer circumference of the septum 138. 

Eight flow channels 139 equidistant from each other are illustrated, although various 

quantities and positions are contemplated. The flow channels 139 have an appropriate 

width and depth so that when the septum 138 is not pierced, blood can enter and air 

can escape the distal end of the septum 138 in the front portion of the catheter hub. 

At the same time, the flow channels 139 are sized small enough to prevent the blood 

from exiting past the septum 138 (at least for some period of time). Such a 

configuration is possible because the intermolecular forces in the blood are greater 

than the intermolecular forces in air. The septum 138 shown in FIG. 25B may be 

used in any of the embodiments discussed herein. Other septum configurations may 

be used as would be understood by one of ordinary skill in the art. 

[00103] An actuator 142 and a biasing or return member, for example a metal or 

plastic compression spring 144, are positioned in the catheter hub 14. The actuator 

142 engages the septum 138 to open the slits 140 and permit fluid flow through the 

catheter hub 14. The biasing or return member 144 is capable of returning the 

actuator 142 to a position that allows the resilient slits 140 to close, preventing fluid 

flow through the catheter hub 14. 

[00104] The actuator 142 has an actuator barrel 143A surrounding an internal 

passage 143B. The actuator barrel 143A is a substantially tubular member and the 

internal passage 143B is substantially cylindrical. The tubular member has one or 

more openings 143C to permit fluid flow through and around the actuator barrel. A 

first end of the actuator barrel has a nose with a chamfered outer surface to engage the 

septum. A frusto-conical section 145A extends from the second end of the actuator 

barrel 143A. The frusto-conical section 145A has one or more openings 145B to 

permit fluid flow therethrough. A cylindrical section 145C extends from the frusto- 
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conical section 145A to engage a male Luer connector. One or more hooks having an 

angled front surface and a slot 147 extend from the actuator barrel 143A. 

[00105] In the exemplary embodiment shown in FIGS. 25A-26F, the biasing or 

return member is a spring 144, for example a helical compression spring with a distal 

end and a proximal end. The spring 144 may be made from metal, plastic, an 

elastomer, or another suitable resilient material. The distal end of the spring 144 

forms an interference fit with the inner surface of the catheter hub 14. The 

interference fit may be sufficient to retain the spring 144, even during loading, or the 

distal end of the spring 144 may also abut the septum 138. The proximal end of the 

spring 144 connects to the actuator 142, for example by fitting over a hook and into 

the slot. In other embodiments 142, the actuator 142 and the biasing member 144 are 

combined to be a unitary structure. In various exemplary embodiments, the inner 

surface of the catheter hub 14 and/or the outer surface of the actuator 142 and/or 

biasing member 144 include undercuts, bumps, projections, tines, or other suitable 

structure to form a snap connection between the catheter hub 14 and between the 

biasing member 144, and the biasing member 144 and the actuator 142. 

[00106] FIGS. 26A-26F depict the operation of the catheter hub 14 with the 

actuator 142 and biasing member 144. The introducer needle 12 initially extends 

through the actuator 142, the septum 138, the wedge 136, and the catheter tube 22. 

After the introducer needle 12 and the catheter tube 22 are inserted into a patient, the 

needle 12 is withdrawn, closing the septum 138. As the male Luer connector 146 is 

inserted into the catheter hub 14, the Luer connector 146 abuts and moves the actuator 

142 in the distal direction, compressing the spring 144. Further insertion of the Luer 

connector 146 moves the actuator 142 through the septum 138, opening the slits 140 

and allowing fluid to flow through the catheter hub 14. 

[00107] When the Luer connector 146 is removed, the spring 144 removes the 

actuator 142 from the septum 138, closing the slits 140 and preventing fluid from 

flowing therethrough. This allows the catheter assembly to be reused through 

multiple Luer connections, as opposed to a single use catheter where the actuator 142 

would remain in the septum 138 after a Luer connector is removed. However, a 
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single-use catheter without the actuator 142 and/or spring 144 can also be used with 

the needle shields described herein. The features of the exemplary embodiments of 

FIGS. 25A-26F may be combined with features of the other exemplary embodiments 

disclosed herein as appropriate. 

[00108] FIG. 27 illustrates an exemplary embodiment of an actuator 254. The 

actuator 254 can be used in any of the embodiments disclosed herein. The actuator 

254 includes a nose 258 that reduces friction when the actuator 254 penetrates into a 

septum 238 of a catheter hub assembly. The actuator 254 further includes openings 

255 that extend through the actuator 254 in a direction perpendicular to a centerline of 

the actuator 254. For example, the actuator 254 can include two rectangular shaped 

openings 255, although more or less are contemplated. 

[00109] The actuator 254 also includes a plurality of grooves 257 that extend 

axially along the distal portion of an outer surface of the actuator 254 in a plane 

parallel to the centerline of the actuator 254. For example, four grooves 257, 

substantially radially equidistant from each other, can be present along an external 

surface of the distal portion of the actuator 254, although more or less grooves 257 are 

contemplated. The grooves 257 can be of varying depths into the actuator 254. The 

grooves 257 are different from the openings 255 because the grooves 257 do not 

extend completely through the thickness of the actuator 254. 

[00110] The openings 255 and the grooves 257 advantageously provide increased 

area for the fluid to move inside the catheter hub assembly. The increased area 

advantageously allows for fluid flushing and to prevent coagulation of fluid in the 

proximal and distal ends of the septum. Additionally, the openings 255 and the 

plurality of grooves 257 advantageously minimize the stagnation of fluid and allow 

for greater mixing. The grooves 257 further prevent the septum from sealing on an 

outside surface of the actuator in operation. By not forming a sealing interface, the 

fluid is permitted to leak through the septum via the grooves 57 and provide 

additional flushing. 

[001 1 1] FIG. 28A illustrates the actuator 254 of FIG. 27 in the catheter hub 

assembly. Similar to the embodiments described above, the catheter hub assembly 
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further includes a catheter hub 214, a septum 238 and a biasing member 256. As 

illustrated, the openings 255 and the grooves 257 of the actuator 254 provide more 

area for fluid flow inside the catheter hub 214, thus achieving the advantages 

described above. 

[00112] FIGS. 28B and 28C illustrate the catheter hub assembly when the biasing 

member 256 is compressed and the actuator 254 pierces the septum 238. The catheter 

hub assembly may be configured such that the openings 255 and/or the grooves 257 

of the actuator 254 optionally pierce or penetrate the septum 238. In the embodiment 

shown, the openings 255 in the actuator 254 do not penetrate the septum 238. 

However, the grooves 257 in the actuator 254 penetrate the septum 238. This 

configuration allows for increased fluid flow from the proximal end to the distal end 

of the septum 38 through the grooves 257, in addition to the advantages described 

above. After operation of the catheter assembly is complete, the actuator 254 is 

retracted from the septum 238 via the force exerted by the biasing member 256. The 

catheter assembly is configured for multiple uses upon depression of the actuator 254. 

The features described in this embodiment, such as the actuator, can be used in 

combination with the features described throughout this application. 

[00113] FIG. 29A illustrates another embodiment of an actuator 364 in a catheter 

hub assembly. The catheter hub assembly includes a catheter hub 362 having a side 

port 368. The side port 368 provides secondary access to the fluid flow in the catheter 

hub 362. The intersection of the main bore of the catheter hub 362 and the side port 

368 includes a sleeve 372. The sleeve 372 provides selective fluid communication 

between the side port 368 and the catheter hub 362. Specifically, when sufficient 

fluid pressure is applied through the side port 368, the sleeve 372 compresses. The 

compression of the sleeve 372 allows for fluid to enter the catheter hub 362. 

Reference is made to U.S. Patent No. 4,231,367, incorporated by reference herein, for 

a side port catheter in a catheter assembly of the type described herein. The catheter 

hub assembly further includes a septum 370 and a biasing member 366 that provides 

tension to the actuator 364. 
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[00114] The actuator 364 includes a plurality of openings 365 that extend through 

the actuator 364 in a similar manner as described above. The actuator 364 includes 

two rows of four openings 365 having different sizes and spacing, although various 

quantities, sizes and spacing of the openings 365 are contemplated. As illustrated, the 

openings 365 provide more area for fluid flow inside the catheter hub 362, thus 

achieving similar advantages described above with respect to FIGS. 27-28C. 

[00115] FIGS. 29B and 29C illustrate the catheter hub assembly when the actuator 

364 pierces the septum 370 and compresses the biasing member 366. The catheter 

hub assembly is configured such that the openings 365 of the actuator 364 optionally 

pierce the septum 370. In the embodiment shown, the openings 365 in the actuator 

364 do not pierce the septum 370. This configuration allows for increased fluid flow 

between the side port 368 and the catheter hub 362 at the proximal end of the septum 

370, in addition to the advantages described above. If the openings 365 in the 

actuator 364 pierce the septum 370, increased mixing of fluid would also take place at 

a distal end of the septum 370. 

[00116] When operation of the catheter assembly is complete, the actuator 364 is 

retracted from the septum 370 via the force exerted by the biasing member 366. The 

catheter assembly is configured for multiple uses upon depression of the actuator 364. 

The features described in this embodiment, including the actuator, can be used in 

combination with the features described throughout this application. 

[00117] The foregoing detailed description of the certain exemplary embodiments 

has been provided for the purpose of explaining the principles of the invention and its 

practical application, thereby enabling others skilled in the art to understand the 

invention for various embodiments and with various modifications as are suited to the 

particular use contemplated. This description is not necessarily intended to be 

exhaustive or to limit the invention to the precise embodiments disclosed. Any of the 

embodiments and/or elements disclosed herein may be combined with one another to 

form various additional embodiments not specifically disclosed. Accordingly, 

additional embodiments are possible and are intended to be encompassed within this 

specification and the scope of the invention. The specification describes specific 
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examples to accomplish a more general goal that may be accomplished in another 

way. 

[00118] As used in this application, the terms "front," "rear," "upper," "lower," 

"upwardly," "downwardly," and other orientational descriptors are intended to 

facilitate the description of the exemplary embodiments of the present invention, and 

are not intended to limit the structure of the exemplary embodiments of the present 

invention to any particular position or orientation. Terms of degree, such as 

"substantially" or "approximately" are understood by those of ordinary skill to refer to 

reasonable ranges outside of the given value, for example, general tolerances 

associated with manufacturing, assembly, and use of the described embodiments. 
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