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What is claimed is: 

1. A luer connection device comprising: 

a housing including a side wall having an inside surface defining a lumen w' h a central 

axis, a proximal end, and a distal end, the lumen extending from the proximal en. through to the 

distal end, the lumen including a male luer tip within the lumen had g a passageway 

therethrough providing fluid communication between the proximal end and le distal end; 

a central flow diverter is disposed inside the lumen including a .4 urality of vanes having 

a tapered leading edge and a tapered tailing edge extending outwan y from the central axis to 

direct a fluid to a circumferential dead space distal to the male lue tip. 

2. The luer connection device of claim 1 further comprising, at least one flow expansion channel 

within the lumen for increasing flow and mixing of the 	a id through the circumferential dead 

space distal to the male luer tip, the flow expansion c a .nnel projecting outward from the side 

wall of the housing toward the central axis to redu. - the cross-section width of the lumen. 

3. The luer connection device of claim 2 w 	rein the flow expansion channel is configured to 

extend in a straight taper outwardly from 	c central axis of the lumen. 

4. The luer connection device of c . rm 2 wherein the flow expansion channel is configured to 

extend in a rotational taper outw.rdly from the central axis of the lumen. 

5. The luer connection de ice of claim 2 wherein the flow expansion channel is located 

upstream from the flow diverter. 

6. A vascular ac• ess device incorporating the luer connection device of claim 1. 

7. The va 	ular access device of claim 6 wherein the vascular access device is a syringe, 

extensi. 	set, intravenous set, stop cock, tubing, high pressure extension tubing, or needleless 

co 	ctor. 
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8. The luer connection device of claim 1 wherein the proximal end is removably connected t• a 

vascular access device. 

9. The luer connection device of claim 8 wherein the vascular access device is a syi 	ge, 

extension set, intravenous set, stop cock, tubing, high pressure extension tubing • needleless 

connector. 

10. The luer connection device of claim 1 wherein the central flow div ter is configured in a 

cross, rectangle, star, triangle, oval, spiral, twisting or helical format' en. 

11. The luer connection device of claim 1 wherein the taperer eading edge is configured to 

create a smooth entrance of fluid and the tapered tailing ed to is configured to create a sharp exit 

for producing turbulent fluid flow upon exiting the cen 	flow diverter. 

12. The luer connection device of claim 1 wherei • the plurality of vanes are configured to 

extend straight outwardly from the central axis of the lumen to the side wall. 

13. The luer connection device of claim 	wherein the plurality of vanes extend outwardly from 

the central axis of the lumen in a curv•E' configuration. 

14. The luer connection device ,,f claim 1 wherein at least one edge of the plurality of vanes has 

a ramped angled surface to crate a greater angle of incidence. 

15. A luer connection . evice comprising: 

a housing in• uding a side wall having an inside surface defining a central lumen with a 

central axis, a p •ximal end, and a distal end including a male luer tip having a passageway 

therethrough t  oviding fluid communication between the proximal end and the distal end; and 

a fl. 	expansion channel disposed in the interior of the central lumen tapering outward 

from th- 	all of the housing and partially extending along a longitudinal axis from the distal end 

towa .4 the proximal end for increasing mixing and flow through a circumferential dead space in 

a Puid path distal to the male luer tip. 
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16. A vascular access device incorporating the luer connection device of claim 15. 

17. The vascular access device of claim 16 wherein the vascular access device is a s 	nge, 

extension set, intravenous set, stop cock, tubing, high pressure extension tubing, or 	cedleless 

access device. 

18. The luer connection device of claim 15 wherein the proximal end is r- 	ovably connected to 

a vascular access device. 

19. The luer connection device of claim 18 wherein the vascul. 	access device is a syringe, 

extension set, intravenous set, stop cock, tubing, high pressu 	extension tubing, or needleless 

connector. 

20. The luer connection device of claim 17 wherei 	the syringe is a pre-filled flush syringe. 

21. The luer connection device of claim 15 w erein the flow expansion channel is configured to 

extend in a rotational taper outwardly fron the central axis of the lumen. 

22. The luer connection device of c inn 15 wherein the flow expansion channel is configured to 

scallop outwardly from the cent r. axis of the lumen. 

23. The luer connection de ice of claim 15 wherein the flow expansion channel is located at the 

distal end and projects a rally in a proximal direction towards the proximal end. 

24. The luer co 	ction device of claim 15 further comprising a flow diverter disposed in the 

lumen at or ne. 	the distal end of the male luer tip to direct the fluid flow to the periphery of a 

connecting 	male luer space upon application of force in the distal direction. 

25. T e luer connection device of claim 24 wherein the flow diverter is connected to the flow 

ex ansion channel. 
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26. The luer connection device of claim 24 wherein the flow expansion channel is located 

upstream from the flow diverter. 

27. The luer connection device of claim 24 wherein the flow diverter directs fluid fly, 	into the 

flow expansion channel. 

28. The luer connection device of claim 24 wherein the flow expansion ch 	el directs fluid 

flow into the flow diverter. 

29. The luer connection device of claim 24 wherein the flow exp 	sion channel is configured to 

extend in a rotational taper towards the central axis of the lum. 	and flow diverter is configured 

to extend in a straight taper towards the central axis of the 14men. 
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What is claimed is: 

1. A luer connection device comprising: 

a housing including a side wall having an inside surface defining a lumen with a central 

axis, a proximal end, and a distal end, the lumen extending from the proximal end through to the 

distal end, the lumen including a male luer tip within the lumen having a passageway 

therethrough providing fluid communication between the proximal end and the distal end; 

a central flow diverter is disposed inside the lumen including a plurality of vanes having 

a tapered leading edge and a tapered tailing edge extending outwardly from the central axis to 

direct a fluid to a circumferential dead space distal to the male luer tip. 

2. The luer connection device of claim 1 further comprising at least one flow expansion channel 

within the lumen for increasing flow and mixing of the fluid through the circumferential dead 

space distal to the male luer tip, the flow expansion channel projecting outward from the side 

wall of the housing toward the central axis to reduce the cross-section width of the lumen. 

3. The luer connection device of claim 2 wherein the flow expansion channel is configured to 

extend in a straight taper outwardly from the central axis of the lumen. 

4. The luer connection device of claim 2 wherein the flow expansion channel is configured to 

extend in a rotational taper outwardly from the central axis of the lumen. 

5. The luer connection device of claim 2 wherein the flow expansion channel is located 

upstream from the flow diverter. 

6. A vascular access device incorporating the luer connection device of claim 1. 

7. The vascular access device of claim 6 wherein the vascular access device is a syringe, 

extension set, intravenous set, stop cock, tubing, high pressure extension tubing, or needleless 

connector. 

8. The luer connection device of claim 1 wherein the proximal end is removably connected to a 

vascular access device. 
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9. The luer connection device of claim 8 wherein the vascular access device is a syringe, 

extension set, intravenous set, stop cock, tubing, high pressure extension tubing or needleless 

connector. 

10. The luer connection device of claim 1 wherein the central flow diverter is configured in a 

cross, rectangle, star, triangle, oval, spiral, twisting or helical formation. 

11. The luer connection device of claim 1 wherein the tapered leading edge is configured to 

create a smooth entrance of fluid and the tapered tailing edge is configured to create a sharp exit 

for producing turbulent fluid flow upon exiting the central flow diverter. 

12. The luer connection device of claim 1 wherein the plurality of vanes are configured to 

extend straight outwardly from the central axis of the lumen to the side wall. 

13. The luer connection device of claim 1 wherein the plurality of vanes extend outwardly from 

the central axis of the lumen in a curved configuration. 

14. The luer connection device of claim 1 wherein at least one edge of the plurality of vanes has 

a ramped angled surface to create a greater angle of incidence. 

15. A luer connection device comprising: 

a housing including a side wall having an inside surface defining a central lumen with a 

central axis, a proximal end, and a distal end, the lumen extending from the proximal end 

through to the distal end, the lumen including a male luer tip having a passageway therethrough 

providing fluid communication between the proximal end and the distal end; and 

a flow expansion channel disposed in the interior of the central lumen tapering outward 

from the wall of the housing and partially extending along a longitudinal axis from the distal end 

toward the proximal end for increasing mixing and flow through a circumferential dead space in 

a fluid path distal to the male luer tip. 

16. A vascular access device incorporating the luer connection device of claim 15. 
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17. The vascular access device of claim 16 wherein the vascular access device is a syringe, 

extension set, intravenous set, stop cock, tubing, high pressure extension tubing, or needleless 

access device. 

18. The luer connection device of claim 15 wherein the proximal end is removably connected to 

a vascular access device. 

19. The luer connection device of claim 18 wherein the vascular access device is a syringe, 

extension set, intravenous set, stop cock, tubing, high pressure extension tubing, or needleless 

connector. 

20. The luer connection device of claim 17 wherein the syringe is a pre-filled flush syringe. 

21. The luer connection device of claim 15 wherein the flow expansion channel is configured to 

extend in a rotational taper outwardly from the central axis of the lumen. 

22. The luer connection device of claim 15 wherein the flow expansion channel is configured to 

scallop outwardly from the central axis of the lumen. 

23. The luer connection device of claim 15 wherein the flow expansion channel is located at the 

distal end and projects axially in a proximal direction towards the proximal end. 

24. The luer connection device of claim 15 further comprising a flow diverter disposed in the 

lumen at or near the distal end of the male luer tip, the flow diverter including a plurality of 

vanes having a tapered leading edge and a tapered tailing edge extending outwardly from the 

central axis to direct the fluid flow to the periphery of a connecting female luer space upon 

application of force in the distal direction. 

25. The luer connection device of claim 24 wherein the flow diverter is connected to the flow 

expansion channel. 

26. The luer connection device of claim 24 wherein the flow expansion channel is located 

upstream from the flow diverter. 
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27. The luer connection device of claim 24 wherein the flow diverter directs fluid flow into the 

flow expansion channel. 

28. The luer connection device of claim 24 wherein the flow expansion channel directs fluid 

flow into the flow diverter. 

29. The luer connection device of claim 24 wherein the flow expansion channel is configured to 

extend in a rotational taper towards the central axis of the lumen and flow diverter is configured 

to extend in a straight taper towards the central axis of the lumen. 


