
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2011/0196260 A1 

Melsheimer et al. 

US 2011 0196260A1 

(54) 

(75) 

(73) 

(21) 

(22) 

(63) 

CATHETER ASSEMBLY 

Inventors: Jeffry S. Melsheimer, Springville, 
IN (US); Arman H. Valaie, 
Bloomington, IN (US) 

Assignee: Cook Incorporated, Bloomington, 
IN (US) 

Appl. No.: 13/013,254 

Filed: Jan. 25, 2011 

Related U.S. Application Data 

Continuation of application No. 1 1/857,060, filed on 
Sep. 18, 2007, now Pat. No. 7,959,595. 

(43) Pub. Date: Aug. 11, 2011 

Publication Classification 

(51) Int. Cl. 
A6B 5/5 (2006.01) 

(52) U.S. Cl. ........................................................ 6OO/576 
(57) ABSTRACT 

A catheter assembly is provided with a flexible tubular body 
having two lumens. A solid slidable member with a sharp 
distal end is disposed within one of the lumens. The slidable 
member is capable of sliding within the lumen of the tubular 
body between an exposed position in which the sharp distal 
end of the slidable member protrudes from the distal end of 
the tubular body and a shielded position in which the distal 
end of the slidable member is within the tubular body. One 
advantage is that the sharp distal end of the slidable member 
may be withdrawn into the tubular body in order to shield a 
patient from unintentional cutting or irritation from the sharp 
distal end of the slidable member. 
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CATHETER ASSEMBLY 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/857,060, filed Sep. 18, 2007, which is 
hereby incorporated by reference herein. 

BACKGROUND 

0002 The present invention relates generally to medical 
devices and more particularly to devices for accessing a 
lumen inside a body. 
0003. One type of minimally invasive medical procedure 

is hemodialysis. Hemodialysis is the most common treatment 
for permanent or chronic kidney failure. Kidney failure 
results in the body's inability to filter toxins, fluids, and waste 
from the blood, resulting in a potentially life-threatening 
build-up of these substances. Among the Substances that often 
build up as a result of kidney failure are urea, potassium, and 
phosphates. When undergoing hemodialysis, a person Suffer 
ing from kidney failure utilizes a machine to perform the 
filtering function normally performed by the kidneys. 
0004 Persons requiring hemodialysis generally must use 
a dialysis machine for several hours at a time. Treatment must 
occur several days each week. During treatment, a needle 
typically is used to draw blood, usually from an artery. The 
blood is run through the dialysis machine, which filters out 
harmful toxins, excess fluids, and wastes. The filtered blood is 
then returned to the body via a second needle inserted at a 
different point in the vascular system, preferably a vein. 
Blood must be drawn from a vessel with a high rate of flow 
because the dialysis machine processes blood at a high rate of 
speed. Using a vessel with an insufficient rate of blood flow 
may cause the vessel to collapse as the dialysis machine 
draws blood out of the body. 
0005. In order to insure that a high blood flow rate is 
present, blood is often drawn from an arteriovenous (AV) 
fistula. AV fistulas include autogenous fistulas, which are 
composed of naturally occurring blood vessels, and non 
autogenous fistulas, which are made of synthetic materials or 
non-native blood vessels. An autogenous fistula consists of an 
artery and a vein that are directly connected together, allow 
ing blood to bypass Smaller capillaries. Fistulas are most 
often Surgically created in the arm, but may be created else 
where in the body. Blood flow through a fistula is generally 
greater than the blood flow through a naturally occurring 
artery or vein, maximizing the amount of blood that may be 
filtered by the dialysis machine in a period of time. Non 
autogenous fistulas are created by using an artificial graft of 
biocompatible tubing or a non-native blood vessel to create a 
high blood flow vascular access site. Non-autogenous fistulas 
are commonly referred to as 'grafts. Common materials 
used for non-autogenous fistulas (grafts) include polytet 
rafluorethylene (PTFE), silicone, and biologic materials. For 
example, a graft may be created using a natural vessel har 
Vested from another part of the body, Such as the leg, and used 
to connect an artery and a vein together in a patient's arm. 
Alternatively, a bovine or sheep vessel may be utilized. After 
they are Surgically connected, both autogenous fistulas and 
non-autogenous fistulas (grafts) take several weeks to mature 
to the point that the vascular access site can be used for 
hemodialysis. Once mature, a needle for withdrawing blood 
is typically inserted in the arterial side of vascular access site 
and a needle for returning the filtered blood is inserted into the 
venous side of the vascular access site. 
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0006 A patient without a mature vascular access site may 
utilize central venous hemodialysis. In this type of hemodi 
alysis, blood is drawn from a large blood vessel in the chest or 
neck Such as the Vena cava, internal jugular vein, Subclavian 
vein, or femoral vein. For central venous hemodialysis, a 
single plastic catheter with two lumens is typically used. This 
type of hemodialysis allows less blood flow than a fistula. It is 
also associated with a high rate of infection. 
0007. In most forms of hemodialysis, due to the large 
amount of blood that is removed, two large hypodermic 
needles are typically used. One needle is used to withdraw 
blood, while the second is used to return the blood to the body. 
These needles must remain in place for hours at a time and 
they must be used multiple times weekly, often for years. The 
needles normally must remain inside the blood vessel for long 
periods of time, during which time the patient may move or 
shift positions, causing the needle to irritate the blood vessel 
walls. Irritation from the needles may cause scar tissue to 
form within the lumen of the blood vessel or fistula. Over 
time, scar tissue may build up, narrowing the blood vessel or 
fistula. This narrowing of the vascular system may also be 
referred to as a stenosis. Stenosis of a blood vessel or fistula 
may result in thrombosis, i.e., clotting of the blood vessels. 
Thrombosis may render a particular blood vessel or fistula 
unusable. The repeated use of needles to penetrate the vessel 
or fistula may also weaken the vascular access site, causing 
aneurysms and pseudoaneurysms. An aneurysm is an abnor 
mal blood-filled dilation of a blood vessel. A pseudoaneu 
rysm is an abnormal twisting or pouching of a blood vessel 
that resembles a true aneurysm in appearance. Blood slows 
and collects in aneurysms and pseudoaneurysms, increasing 
the risk that it will coagulate and result in thrombosis. 
0008 Stenosis, aneurysms, and pseudoaneurysms, and the 
resulting thrombosis, can reduce the longevity of a vascular 
access site. When a vascular access site becomes unusable, a 
patient must choose between having a doctor Surgically 
thrombectomize the vascular access site to clear the throm 
bosis or using an alternate site. Studies have shown that over 
70% of vascular access sites that are thrombectomized 
become clotted again within six months. Because of the high 
rate of reoccurrence, when a fistula becomes unusable, 
patients often must Switch to central venous hemodialysis 
until a new fistula can be Surgically created and has matured. 
These Surgeries are expensive and time consuming. In addi 
tion, with every Surgery, patients undergo a risk of infection 
and other potentially life-threatening complications. 

BRIEF SUMMARY 

0009. A catheter assembly having a catheter with at least 
two lumens is described. A solid, slidable member with a 
sharp distal end is disposed within the first lumen. The sharp 
distal end of the slidable member may be used to puncture the 
skin and insert the catheter assembly into a vein, artery, or 
fistula. The slidable member may then be moved in relation to 
the distal end of the catheter so that it is withdrawn into the 
first lumen. One advantage of the ability of the slidable mem 
ber to be withdrawn is that it prevents the sharp distal end of 
the slidable member from contacting the interior wall of the 
blood vessel during hemodialysis, thereby reducing the risk 
of lacerating or irritating the blood vessel or fistula. Blood 
may flow either into or from a dialysis machine through a 
second lumen of the catheter as desired. 
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0010. The invention may include any of the following 
aspects in various combinations and may also include any 
other aspect described below in the written description or in 
the attached drawings. 
0011. A catheter assembly comprising: 
a flexible tubular body comprising a distal end, a proximal 
end, and an elongate centerportion between the distalendand 
the proximal end; 
a beveled edge at the distal end of the tubular body; 
a first lumen running longitudinally from the distal end of the 
tubular body to the proximal end of the tubular body; 
a second lumen adjacent the first lumen; and 
a solid slidable member disposed within the first lumen, the 
slidable member having a distal end, a proximal end, and an 
elongate center portion between the distal end and the proxi 
mal end, the distal end of the slidable member being capable 
of cutting through skin, the slidable member being capable of 
moving between an exposed position in which the distal end 
of the slidable member is located distally from the distal end 
of the tubular body and a shielded position in which the distal 
end of the slidable member is located proximally from the 
distal end of the tubular body. 
0012. The catheter assembly, wherein the elongate center 
portion of the slidable member is cylindrical. 
0013 The catheter assembly, wherein the second lumen 
has a crescent-like cross-sectional shape wrapped around the 
first lumen. 
0014. The catheter assembly, wherein the distal end of the 
slidable member comprises at least three faces, the at least 
three faces forming a point at the most distal location of the 
distal end of the slidable member. 
0015 The catheter assembly, wherein the slidable mem 
ber has a non-circular cross-sectional shape. 
0016. The catheter assembly, wherein the slidable mem 
ber is curved such that the slidable member has a crescent-like 
cross-sectional shape. 
0017. The catheter assembly, wherein the second lumen 
has a circular cross-sectional shape. 
0018. The catheter assembly, wherein a hub is attached 
about the proximal end of the tubular body. 
0019. The catheter assembly further comprising: 
a slot in the tubular body along the first lumen; 
a sliding mechanism connected to the slidable member, the 
sliding mechanism protruding through the slot Such that the 
sliding mechanism may be used to control the sliding of the 
slidable member between the exposed position and the 
shielded position. 
0020. The catheter assembly, wherein a hub is attached 
about the proximal end of the tubular body, the hub being 
connected to the sliding mechanism thereby allowing a user 
to operate the sliding mechanism with the hub. 
0021. The catheter assembly, wherein each of the first and 
second lumens comprises a distal end and a proximal end, the 
distal end of the first lumen being located distally from the 
distal end of the second lumen, the distal end of the tubular 
body being tapered such that the distal end of the first lumen 
comprises the narrowest portion of the tapered distal end of 
the tubular body and the distal end of the second lumen is 
located proximally to the narrowest portion of the tapered 
distal end of the tubular body. 
0022. A catheter assembly comprising: 
a tubular body having a distal end and a proximal end, the 
tubular body having a first lumen and a second adjacent 
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lumen, each of the first and the second lumens comprising a 
distal end and a proximal end; 
a solid slidable member disposed within the first lumen, the 
slidable member not completely occupying the first lumen, 
the slidable member having a distal end capable of cutting 
through skin and the slidable member being capable of mov 
ing between an exposed position in which the distal end of the 
slidable member is located distally from the distal end of the 
tubular body and a shielded position in which the distal end of 
the slidable member is located proximally from the distal end 
of the tubular body. 
0023 The catheter assembly further comprising: 
a first beveled edge located at the distal end of the first lumen; 
a second beveled edge located at the distal end of the second 
lumen, the first beveled edge and the second beveled edge 
together forming a single beveled edge at the distal end of the 
tubular body. 
0024. The catheter assembly further comprising: 
a first beveled edge located at the distal end of the first lumen; 
a second beveled edge located at the distal end of the second 
lumen, the first beveled edge being located distally from the 
second beveled edge. 
0025. The catheter assembly, wherein the distal end of the 

first lumen is located distally from the distal end of the second 
lumen, the distal end of the tubular body being tapered such 
that the distal end of the first lumen comprises the narrowest 
portion of the tapered distal end of the tubular body and the 
distal end of the second lumen is located proximally to the 
narrowest portion of the tapered distal end of the tubular body. 
0026. The catheter assembly, wherein a hub is attached 
about the proximal end of the tubular body. 
0027. The catheter assembly further comprising: 
a slot in the tubular body along the first lumen; 
a sliding mechanism thereby allowing the slidable member to 
slide between the exposed position and the shielded position, 
wherein the sliding mechanism protrudes through the slot 
Such that the sliding mechanism may be used to control the 
sliding of the slidable member. 
0028. A catheter assembly comprising: 
a catheter having a distal end and a proximal end; 
a lumen running longitudinally from the distal end of the 
catheter to the proximal end of the catheter; and 
a solid slidable member disposed within the lumen, the slid 
able member having an elongate center portion, the elongate 
center portion having a proximal end and a distal end, the 
slidable member being adapted to slide within the first lumen; 
an expandable tip attached to the distal end of the elongate 
center portion of the slidable member, the tip of the slidable 
member comprising a first leg and a second leg, wherein the 
first leg extends from the distal end of the elongate center 
portion to a most distal location of the slidable member and 
the second leg is attached to the most distal location and 
extends proximally therefrom, the second leg being curved 
and forming a cutting Surface capable ofcutting skin, wherein 
the second leg engages the opening of the lumen when the 
slidable member is retracted within the lumen, thereby com 
pressing the second leg to permit the expandable tip of the 
slidable member to be withdrawn into the lumen. 

0029. The catheter assembly, wherein the second leg has a 
distal end and a proximal end and the proximal end of the 
second legis connected to the distal end of the elongate center 
portion of the slidable member. 
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0030 The catheter assembly, wherein the second leg has a 
distal end and a proximal end and the proximal end of the 
second legis unconnected to the elongate centerportion of the 
slidable member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0031 FIG. 1A is a perspective view of a catheter assem 
bly: 
0032 FIG. 1B is a cross-sectional view of a catheter 
assembly; 
0033 FIG. 1C is a cross-sectional view of a catheter 
assembly; 
0034 FIG. 2 is a perspective view of a catheter assembly: 
0035 FIG. 3A is a partial perspective view of a catheter 
assembly; 
0036 FIG. 3B is a cross-sectional view of the catheter 
assembly of FIG. 3A taken along line 3B-3B; 
0037 FIG. 4A is a partial a partial perspective view of a 
catheter assembly: 
0038 FIG. 4B is a cross-sectional view of the catheter 
assembly of FIG. 4A taken along line 4B-4B; 
0039 FIG. 5A is a partial perspective view of a catheter 
assembly; 
0040 FIG. 5B is a cross-sectional view of the catheter 
assembly of FIG. 5A taken along line 5B-5B; 
0041 FIG. 6A is a partial perspective view of a catheter 
assembly; 
0.042 FIG. 6B is a cross-sectional view of the catheter 
assembly of FIG. 6A taken along the line 6B-6B; 
0043 FIG. 7 is a partial perspective view of a catheter 
assembly; 
0044 FIG. 8 is a partial perspective view of a catheter 
assembly; 
0045 FIG. 9 is a partial perspective view of a catheter 
assembly; 
0046 FIG. 10 is a partial perspective view of a catheter 
assembly; 
0047 FIG. 11A is a partial perspective view of a catheter 
assembly; 
0.048 FIG. 11B is a cross-sectional view of the catheter 
assembly of FIG. 11A taken along line 11B-11B: 
0049 FIG. 12 is a partial perspective view of an catheter 
assembly having an expandable tip in the exposed position; 
0050 FIG. 13 is a partial perspective view of a catheter 
assembly having an expandable tip in the shielded position; 
0051 FIG. 14 is a partial perspective view of an catheter 
assembly with an expandable tip; 
0052 FIG. 15 is a partial perspective view of a catheter 
assembly with an expandable tip; 
0053 FIG. 16 is a partial side elevation view of the cath 
eter assembly of FIG. 15: 
0054 FIG. 17 is a partial perspective view of a catheter 
assembly. 

DETAILED DESCRIPTION OF THE DRAWINGS 
AND THE PRESENTLY PREFERRED 

EMBODIMENTS 

0055 Referring now to the drawings, and particularly to 
FIG. 1A, a catheter assembly 10 is shown. The catheter 
assembly 10 includes a flexible tubular body 12 with a distal 
end 14 and a proximal end. An elongate center portion 18 of 
the tubular body 12 is located between the distal end 14 and 
the proximal end 16 of the tubular body 12. The embodiment 
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shown in FIG. 1A has a beveled edge 20 located at the distal 
end 14 of the tubular body 12. The tubular body 12 contains 
two adjacent lumens running longitudinally between the dis 
talend 14 and the proximal end of the tubular body 12. The 
first lumen 22 houses a slidable member 24 that is capable of 
sliding within the first lumen 22. The slidable member 24 has 
a distal end 26, a proximal end 28, and an elongate center 
portion 30. 
0056 FIGS. 1B and 1C illustrate that the slidable member 
24 may move within the first lumen 22 of the catheter assem 
bly 10 shown in FIG. 1A between a shielded position and an 
exposed position. FIG. 1B shows the slidable member 24 in 
an exposed position. In the exposed position, the slidable 
member 24 is situated within the first lumen 22 so that the 
distal end 26 of the slidable member 24 protrudes from the 
distal end 32 of the first lumen 22 of the tubular body 12. As 
shown in FIG.1C, the slidable member 24 may also be placed 
in a shielded position in which the slidable member is posi 
tioned so that the distal end 26 of the slidable member 24 is 
located proximally from the distal end 14 of the tubular body 
12. In some embodiments, the slidable member 24 may be 
withdrawn into the tubular body 12. It is preferable that the 
slidable member 24 is only capable of moving a limited 
distance longitudinally in relation to the tubular body 12. 
0057. In the embodiment shown in FIG. 2, the sliding of 
the slidable member 24 is facilitated by a slot 34 in the tubular 
body 12, which houses a knob 36. The slot 34 preferably runs 
longitudinally and is located along the length of the first 
lumen 22. The knob 36 is preferably attached to the slidable 
member 24. The user may grasp the knob 36 and move it in the 
distal direction to slide the slidable member 24 distally and 
into the exposed position. Conversely, the user may move the 
knob 36 in the proximal direction to slide the slidable member 
24 proximally and into the shielded position. Other embodi 
ments may use an arm of the slidable member 24, an exten 
sion of the slidable member 24, a handle, a lever, agrip, or any 
other sliding mechanism known to a person of ordinary skill 
in the art in place of a knob36. Still other embodiments do not 
have a slot 34 or a sliding mechanism at all. 
0058. The catheter assembly 10 is useful for accessing a 
lumen inside a body and is particularly well-suited for access 
ing the lumen of a blood vessel. One use of the catheter 
assembly 10 is to provide vascular access for a hemodialysis 
patient. When using the catheter assembly 10 for hemodialy 
sis, a user first places the slidable member 24 in the exposed 
position. The user then punctures the skin and the desired 
blood vessel or fistula by pushing the catheter assembly 10 
through the skin and underlying tissue and into the desired 
point in the vasculature. The sharp distalend 26 of the slidable 
member 24 facilitates cutting the skin and the underlying 
tissue. Once the distal end 14 of the tubular body 12 is posi 
tioned within the lumen of the desired blood vessel or fistula 
the user moves the slidable member 24 into the shielded 
position. During hemodialysis, the interior walls of the blood 
vessel or fistula are shielded from contact with the sharp distal 
end of the slidable member 24 by the flexible tubular body 12. 
This feature reduces the risk of damaging the blood vessel or 
fistula during the course of hemodialysis, thereby also reduc 
ing the risk of stenosis, thrombosis, aneurysms, and pseudoa 
neurysms. This is particularly useful in hemodialysis because 
of the long duration of hemodialysis procedures, the repeti 
tive need for treatment, and the large, sharp needles typically 
used that exacerbate the risk of damaging the vasculature. 
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0059 For many types of hemodialysis treatment, a second 
catheter assembly 10 may be inserted in a patientata distance, 
typically several inches, from the first catheter assembly 10. 
When using a pair of catheter assemblies, blood is drawn 
through the second lumen 38 of one catheter assembly 10, 
runs through a hemodialysis machine, returns to the patient's 
vascular system through the second lumen 38 of the other 
catheter assembly 10. 
0060. The embodiments shown in FIGS. 1A, 1B, 1C, and 
2 each have a slot 34. In embodiments having a slot 34, the 
length of the slot 34 in the tubular body 12 preferably corre 
sponds to the distance that a person using the catheter assem 
bly 10 desires to move the slidable member 24 in relation to 
the tubular body 12. This feature of the preferred embodiment 
may limit the movement of a sliding mechanism resting in the 
slot 34 and thereby limit the movement of the slidable mem 
ber 24. This is advantageous because it ensures that the distal 
end 26 of the slidable member 24 will not slide too far distally. 
This may prevent accidental cutting or irritation to the vascu 
lature of a hemodialysis patient. The limited length of the slot 
34 also ensures that the slidable member 24 cannot be with 
drawn too far in the proximal direction into the tubular body 
12. It may be advantageous to keep the slidable member 24 
within the first lumen 22 rather than withdrawing it entirely 
because the slidable member 24 provides support to the flex 
ible walls of the tubular body 12. It may also be advantageous 
to limit the distance of the withdrawal of the slidable member 
24 in the proximal direction because the slidable member 24 
is more likely to cut the walls of the first lumen 22 of the 
tubular body 12 if it is withdrawn far inside the tubular body 
12. 

0061 FIG. 11A shows another embodiment in which the 
slot 34 runs the entire length of the tubular body 12. In other 
embodiments, the slot 34 may run less than the entire length 
of the tubular body 12. FIG. 11B shows how the embodiment 
depicted in FIG. 11A has a slot 34 that is narrower than the 
diameter of the slidable member 24. This feature keeps the 
slidable member 24 inside the first lumen 22 while still allow 
ing a user to access the slidable member 24 from the exterior 
of the tubular body 12. In embodiments having a slidable 
member 24 with an elongate center portion 30 that is not 
cylindrical, the slot 34 is preferably structured so that the 
slidable member 24 may not be removed laterally. 
0062. In addition to protecting the vasculature of a hemo 
dialysis patient, the preferred embodiment reduces the risk of 
accidental pricking after the catheter assembly 10 is removed 
from a patient. Typically, dialysis needles are large and sharp. 
After dialysis is completed and the needles are removed from 
the patient, there is a risk that the patient or another person 
may be pricked by the needles. In the preferred embodiment, 
there is very little risk of accidental pricking because the 
distal end 26 of the sharp slidable member 24 is placed in the 
shielded position before the catheter assembly 10 is even 
withdrawn from the patient. Although this feature is particu 
larly useful in the field of hemodialysis, it may be useful in 
other medical procedures as well. 
0063. As shown in FIGS. 1A, 1B, and 1C, the catheter 
assembly 10 may optionally include a hub 42. The catheter 
assembly 10 of FIGS. 1A, 1B, and 1C contains slot 34 to 
facilitate the sliding of the slidable member 24 similar to the 
slot 34 shown in FIG.2. However, the slot 34 in FIGS. 1A, 1B, 
and 1C is concealed from the user's view by the hub 42. In the 
preferred embodiment, the hub 42 facilitates the sliding of the 
slidable member 24 between the exposed position and the 
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shielded position. The preferred embodiment of the hub 42 
includes three main components: a flare nut 44; a female luer 
lock adapter 46; and a male luer lock 48. The flare nut 44 
preferably has a narrow distalend 92, a wide proximal end 50. 
and a central opening 52 that runs the length of the flare nut 
44. The central opening 52 of the flare nut 44 is narrower at the 
narrow distal end 92 of the flare nut 44 and fits closely around 
the tubular body 12. The wide proximal end 50 of the flare nut 
44 creates a wide central opening 52, which is lined with 
female threading 60. Like the flare nut 44, the female luer lock 
adapter 46 has a distal end 54, a proximal end 56, and a central 
opening 58 that runs the length of the female luer lock adapter 
46. The central opening 58 of the female luer lock adapter 46 
is slip-fit with the tubular body 12. The distal end 54 of the 
female luer lock adapter 46 fits within the wide central open 
ing 52 at the proximal end 50 of the flare nut 44. In this 
preferred embodiment of a hub 42, the distal end of the female 
luer lock adapter 46 has male threading 62. The female 
threading 60 on the proximal end 50 of the flare nut 44 is 
capable of engaging the male threading 62 on the distal end 54 
of the female luer lock adapter 46. 
0064. As shown in FIGS. 1A, 1B, and 1C, the flare nut 44 
and the female luer lock adapter 46 of the preferred embodi 
ment fit together such that there is a gap 64 between the distal 
end 54 of the female luer lock adapter 46 and the interior 
portion 66 of the flare nut 44. The length of this gap 64 
corresponds to the size of the knob 36 or other sliding mecha 
nism at the slidable member 24. The threading between the 
flare nut 44 and the female luer lock adapter 46 enables these 
two components of the hub 42 to be fitted around the knob 36 
or other sliding mechanism at the proximal end 28 of the 
slidable member 24. 

0065. Like the flare nut 44, the female luer lock adapter 46 
of the preferred embodiment has a central opening 58 that fits 
around the tubular body 12. The proximal end 56 of the 
female luer lock adapter 46 has a set of male threads 136. 
These male threads 136 extend proximally from the proximal 
end 56 of the female luer lockadapter 46 to the most proximal 
point of the female luer lock adapter 46. These luer threads 
136 are capable of mating with a female luer thread 72 on the 
male luer lock adapter 48 located proximally to the female 
luer lock adapter 46. 
0066. The male luer lock adapter 48 forms the proximal 
portion of the hub 74. The male luer lock adapter 48 has a 
distal end 76, a proximal end 78, and a central opening 80 that 
fits closely around the tubular body 12. Unlike the flare nut 44 
and the female luer lock adapter 46, the male luer lock adapter 
48 is fixed to the tubular body 12. At the distal end of the male 
luer lock adapter 48, the male luer lock adapter 48 has a 
female luer thread 72 that fits with the male luer thread 136 on 
the female luer lock adapter 46. The male luer lock adapter 48 
has a cavity 82 at the proximal end 78, which is continuous 
with the interior of the tubular body 12. The most proximal 
point 84 of the male luer lock adapter 48 preferably has a male 
luer thread 86 to facilitate the attachment of tubing or a 
Syringe. Any mechanism for attaching tubing or a syringe 
known in the art may also be used instead of or in addition to 
a male luer thread 86. 

0067 FIGS. 1A and 1B illustrate that when the distal end 
26 of the slidable member 24 of the preferred embodiment is 
in the exposed position, the male luer thread 136 of the female 
luer lockadapter 46 is not engaged with the female luer thread 
72 of the male luer lock adapter 48. Further, the flare nut 44 is 
pushed forward so that the distal end 92 of the flare nut 44 
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contacts a stopping ring 88 on the exterior of the tubular body 
12. The stopping ring 88 is disposed on the tubular body 12 so 
that when the sliding mechanism is at the most distal location 
90 of the slot 34, the distal end 92 of the flare nut 44 is 
touching the stopping ring 88. 
0068. Once the tubular body 12 is inserted into a vascular 
access site, the user may rotate the flare nut 44 and the female 
luer lock adapter 46 so that the male luer thread 136 of the 
female luer lock adapter 46 engages the female luer thread 72 
of the male luer lock adapter 48. Engaging the luer threads 
causes the knob 36 or other sliding mechanism at the proxi 
mal end 28 of the slidable member 24 to move proximally. 
This brings the distal end 26 of the slidable member 24 within 
the first lumen 22 and into the shielded position. 
0069. The components of the hub 42 of the preferred 
embodiment are preferably made from a clear plastic mate 
rial. This enables a user to see that the components of the 
catheter assembly 10 are working correctly. It also enables a 
user to utilize the cavity 82 at the proximal end 78 of the male 
luerlock 48 as a flash chamber. A flash chamber allows a user 
to quickly confirm visually that a device has punctured a 
blood vessel by the presence of blood in the flash chamber. 
Although it is preferred that all of the component parts of the 
hub 42 be composed of a clear plastic material, other embodi 
ments may have only one component part of the hub 42 that is 
made of a clear plastic material or no component parts that are 
made of clear plastic. 
0070. In the preferred embodiment of the hub 42, the 
proximal end of the first lumen 22 of the tubular body 12 is 
occupied by an obturation 134. The obturation 134 prevents 
fluids in cavity 82 from flowing in the distal direction through 
the proximal end of the first lumen 22. The obturation 134 
may be a solid material. Alternatively, the obturation 134 may 
be made of filler glue or adhesive that serves to block the 
proximal end of the first lumen 22. In some embodiments, it 
may be preferable to have a long slidable member 24 with a 
sliding mechanism disposed near the middle. In these 
embodiments, the proximal end 28 of the slidable member 24 
functions as an additional support for the tubular body 12. The 
obturation 134 in these embodiments may be shorter than in 
other embodiments in order to accommodate the long slidable 
member 22. The foregoing descriptions of possible obtura 
tions are exemplary only; any other obturation 134 known in 
the art may be used. 
(0071. The luer lock hub 42 of the preferred embodiment is 
advantageous because luer locks are commonly used in medi 
cal devices and are thus familiar to medical personnel. How 
ever, other embodiments may have a syringe fastened to the 
proximal end 16 of the tubular body that operates as a hub 42. 
Any other hub 42 known in the art may be used. Further, a 
specialized hub 42 may be created using techniques known in 
the art. These and other variations of a hub 42 are possible. 
Still other embodiments may not have a hub 42 at all. 
0072 Many embodiments may utilize a seal or sealing 
surface to prevent the flow of blood proximally through the 
first lumen. The embodiments shown in FIGS. 1A, 1B, 1C, 2, 
3A, 4A, 5A, 11A, 12, 13, 14, 15, 16, an 17, may employ a 
slip-fit between the exterior of the slidable member 24 and the 
interior of the first lumen 22. In addition, or in the alternative, 
a viscous biocompatible lubricant such as silicone or glycerin 
may be placed between the exterior of the slidable member 24 
and the interior of the first lumen 22. The foregoing seals and 
sealing Surfaces are exemplary only. Any seal or sealing Sur 
face known to a person of ordinary skill in the art may be used. 
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(0073. The solid slidable member 24 of the preferred 
embodiment of the catheter assembly 10 lends itself to a 
variety of useful configurations for puncturing tissue. In some 
embodiments, the elongate center portion 30 of the slidable 
member 24 is cylindrical. FIGS. 1A, 1B, 1C, 2, and 3A depict 
embodiments with a cylindrical elongate center portion 30 of 
the slidable member 24. In the embodiments shown in FIGS. 
1A, 1B, 1C, 2, and 3A, the distal end 26 of the slidable 
member 24 may be a sharp beveled edge. In embodiments 
having a slidable member 24 with a sharp beveled edge 94, it 
is preferable that the tubular body 12 also have a beveled 
distal end 20 and that the beveling of the slidable member 24 
parallel the beveling of the tubular body 12. It is also advan 
tageous that the slidable member 24 be unable to rotate in 
relation to the tubular body 12. This keeps the beveling of the 
slidable member 24 parallel to the beveling of the tubular 
body 12 throughout the sliding of the slidable member 24 
between the shielded position and the exposed position. If the 
slidable member 24 rotates as it is moved longitudinally 
within the first lumen 22, this may increase the risk of dam 
aging a blood vessel, a fistula, or the inner lining of the first 
lumen 22 of the tubular body 12. Although these features are 
considered advantageous, embodiments without these fea 
tures are also envisioned. 

0074 As shown in FIG. 4A, instead of a beveled edge 94. 
the distal end 26 of an slidable member 24 with a cylindrical 
elongate center portion 30 may have a plurality of faces 96 
that come together at the most distal location 98 of the slid 
able member 24 to form a point 100. In some embodiments, 
like the one shown in FIG. 4A, the faces 96 may be triangular. 
In other embodiments, each face 96 forms a quadrilateral, a 
tear-drop shape, or a combination of several Such shapes. The 
edge 102 between each pair of faces 96 provides a sharp 
cutting Surface 116. The plurality of sharp edges may increase 
the cutting ability of the slidable member 24. The embodi 
ment shown in FIG. 4A has three faces 96. However, the 
number of faces 96 may vary. Other embodiments may have 
four, five, or more faces. In some embodiments the faces 96 
will not be flat, but rather they will be curved and in some 
embodiments may spiral toward a point 100 at the most distal 
location 98 of the slidable member 24. 

0075. As shown in FIGS. 3A, 3B, 4A, and 4B, in embodi 
ments having a slidable member 24 with a cylindrical elon 
gate center portion 30, the slidable member 24 will generally 
fit closely within a cylindrical first lumen 22. A fluid-tight fit 
may be facilitated by the use of a viscous biocompatible 
lubricant between the exterior of the slidable member 24 and 
the interior of the first lumen 22 of the tubular body 12. The 
second lumen 38 may have a non-circular cross-sectional 
shape. As shown in FIG.3A, one possible non-circular cross 
sectional shape is a crescent-like cross-sectional shape Such 
that the second lumen 38 is wrapped around the first lumen 
22. Alternatively, the second lumen 38 may have a circular 
cross-sectional shape as shown in FIG. 4A. The crescent-like 
cross-sectional shape may be advantageous for some uses 
because it maximizes the area of the second lumen38, allow 
ing for maximal blood flow. The circular cross-sectional 
shape shown in FIG. 4A may be advantageous for other uses. 
The circular cross-sectional shape may add greater strength to 
the tubular body 12. It also may reduce the risk of blood 
catching or clotting because there are no narrow portions of 
the second lumen 38. Likewise, the circular cross-sectional 
shape may be advantageous when the catheter assembly 10 is 
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used to inserta guide wire because a guide wire is unlikely to 
catch on the circular second lumen 38. 

0076. As shown in FIGS.5A, 5B, 6A, 6B, 7,8,9, and 10, 
the solid slidable member 24 may also have a curved shape. A 
curved slidable member 24 may have a sharp most distal 
location 98 at a central point 104 along the slidable member's 
curve as shown in FIGS. 5A, 7 and 8, two sharp most distal 
locations 98 at each end of the slidable member's curve as 
shown in FIG.10, or a sharp most distal location 98 at one end 
106 of the slidable member's curve as shown in FIGS.6A and 
9. The foregoing variations of a curved slidable member 24 
are exemplary. Other variations of a curved slidable member 
24 known to a person of ordinary skill in the art are also 
envisioned. 

0.077 Curved slidable members lend themselves to a vari 
ety of useful features. In some embodiments, such as those 
shown in FIGS.5A and 5B, a curved slidable member 24 can 
be fitted closely into a curved first lumen 22. This allows the 
second lumen38 to have a circular cross-sectional shape. The 
circular cross-sectional shape of the second lumen 38 may be 
advantageous because it may allow for a high Volume of 
blood flow, minimize the risk of cells catching in crevices or 
clotting, provide more strength than acrescent-shaped second 
lumen 38, and allow for devices, such as guide wires, to be 
easily pushed through the second lumen 38. FIG. 6A illus 
trates another embodiment with a curved slidable member, 
which has a second lumen 38 with a non-circular cross 
sectional shape. 
0078. As shown in FIGS. 12, 13, 14, 15, and 16, a curved 
slidable member 24 may have an expandable slidable mem 
ber tip 108. The expandable slidable member tip 108 is 
attached to the distal end 120 of the elongate centerportion 30 
of the slidable member 24. The tip 108 has a first leg 110 and 
a second leg 112. The first leg 110 has a distal end 140 and a 
proximal end 142. Likewise, the second leg 112 has a distal 
end 144 and a proximal end 118. The proximal end 142 of the 
first leg 110 is attached to the distal end 120 of the elongate 
center portion 30 of the slidable member 24 and extends 
distally to the most distal location 98 of the slidable member 
24. At the most distal location 98 of the slidable member 24, 
the distal end 140 of the first leg 110 and the distal end 144 of 
the second leg 112 come together in this embodiment to form 
sharp endpoint 114. The distal end 144 of the second leg 112 
is attached to the most distal location 98 of the slidable mem 
ber 24. The second leg 112 extends proximally from the most 
distallocation 98 of the slidable member 24. In some embodi 
ments, the second leg 112 is curved to form a cutting Surface 
116. In other embodiments, both the first leg 110 and the 
second leg 112 are curved to form two cutting Surfaces. The 
proximal end 118 of the second leg 112 may be attached to the 
distal end 120 of the elongate centerportion 30 of the slidable 
member 24 as shown in FIG. 15. Alternatively, the proximal 
end 118 of the second leg 112 may be loose as shown in FIG. 
12. Embodiments having an expandable slidable member tip 
108 may be advantageous because they allow the user to 
create a cutting Surface 116 that has a greater width than the 
width of the first lumen 22. 

0079 FIGS. 12 and 13 each show an embodiment having 
an expandable slidable member tip 108 with two curved legs. 
The embodiment shown in each figure also has a loose second 
leg 112. When the slidable member 24 is in the shielded 
position, as shown in FIG. 13, the first leg 110 and loose 
second leg 112 will be compressed together to fit within the 
first lumen 22. As the slidable member 24 is pushed in the 
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distal direction and the expandable slidable member tip 108 
begins to protrude beyond the distal end 32 of the first lumen 
22, the first leg 110 and the loose second leg 112 will become 
partially free of the first lumen 22 as shown in FIG. 12. Once 
partially free of the first lumen 22, the legs expand laterally as 
shown in FIG. 12 to increase the width of the cutting surface 
116. It is preferable, however, in the embodiment having a 
loose second leg 112 that the slidable member 24 not be 
extended so far distally that the proximal end 118 of the 
second leg 112 is located distally from the distal end 32 of the 
first lumen 22. This prevents the proximal end 118 of the 
loose second leg 112 from catching on the distal end 14 of the 
tubular body 12 when the user attempts to slide the expand 
able slidable member tip 108 back into the first lumen 22. 
0080 FIGS. 14, 15, and 16 show an embodiment in which 
the slidable member has an expandable tip 108 with a second 
leg 112 attached to the distal end 120 of the elongate center 
portion 30 of the slidable member 24. In this embodiment, the 
two legs are compressed together when the slidable member 
24 is withdrawn into the first lumen 22. As the slidable mem 
ber 24 is moved distally and the legs become free of the first 
lumen 22, they expand laterally to increase the width of the 
cutting surface 116. In this embodiment, the slidable member 
24 may move distally so that the proximal end 118 of the 
attached second leg 112 is located distally in relation to the 
distal end 14 of the tubular body 12. The second leg 112 will 
not snag on the distal end 14 of the tubular body 12 when the 
slidable member 24 is drawn back inside the first lumen 22 
because the proximal end 118 of the second leg 112 is 
attached to the distal end 120 of the elongate centerportion 30 
of the slidable member 24. 

0081. As shown in FIGS. 6A, 7, 8, 9, and 10, some 
embodiments of the catheter assembly 10 may pair a curved 
slidable member 24 with a first lumen 22 that does not closely 
fit around the entirety of the curved slidable member 24. The 
possible variations of the curved slidable member's cross 
sectional shape include, but are not limited to, a half-round 
shape as shown in FIGS. 7, 8, and 10, or a quarter-round shape 
as shown in FIGS. 6A and 9. The curved slidable member 24 
generally fits tightly against the first lumen 22 along the 
convex side 130 of the slidable member's curve. A slip-fit or 
a viscous biocompatible sealing Surface may be used to insure 
a tight fit between the convex side 130 of the slidable member 
24 and the interior of the first lumen 22. The first lumen 22 is 
open along the concave side 132 of the slidable member 24 to 
create a longitudinal opening 122. This longitudinal opening 
122 in the first lumen 22 may be used to transfer fluids or to 
pass a guide wire. 
I0082. A catheter assembly 10 having a first lumen 22 with 
a longitudinal opening 122 is particularly useful for perform 
ing hemodialysis. Blood may be drawn through one lumen of 
the catheter assembly 10 and brought back via the other 
lumen of the catheter assembly 10. In these embodiments, the 
area of the longitudinal opening 122 in the first lumen 22 is 
preferably similar to the area of the second lumen38 in order 
to ensure that a roughly consistent amount of blood is being 
returned to the patient's vascular system as the blood being 
removed from the patient's vascular system. Embodiments 
having a longitudinal opening 122 in the first lumen 22 are 
particularly advantageous in hemodialysis because they 
allow for the use of only one vascular access site. This reduces 
the number of punctures that must be made per hemodialysis 
session, thereby reducing the risk of damage to the blood 
vessel or fistula. 
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0083. In some embodiments with a longitudinal opening 
122, the distal end 32 of the first lumen 22 and the distal end 
124 of the second lumen 38 will run together to form a single 
distal end 14 of the tubular body 12. As shown in FIGS. 6A 
and 7, this distal end 14 of the tubular body 12 may be 
beveled. As shown in FIGS. 8, 9, and 10, in other embodi 
ments having alongitudinal opening 122 in the first lumen22, 
the first lumen 22 and the second lumen 38 will have distal 
ends that do not run together. In these embodiments, the distal 
end 32 of the first lumen 22 will be located distally in relation 
to the distal end 124 of the second lumen 38. It may be 
advantageous to have lumens located at a distance from one 
another because this allows for blood to be drawn from one 
location in the vascular system and returned at a second 
location. This prevents the catheter assembly 10 from draw 
ing blood that has already been filtered and returned to the 
body, thereby increasing the efficiency of hemodialysis. 
0084. In many embodiments the distal end 14 of the tubu 
lar body 12 is beveled as shown in FIGS. 1A, 1B, 1C, 2,3A, 
4A, 5A, 7, 11A, 12, 13, 14, 15, and 16. The beveling of the 
distal end 14 of the tubular body 12 is generally such that the 
most distal location 126 of the distal end 14 of the tubular 
body 12 is at the most distal point of the distal end 32 of the 
first lumen 22. The beveled edge 20 of the tubular body 12 
allows the tubular body 12 to easily push through an incision 
made by the distal end 26 of the slidable member 24. As 
shown in FIGS. 1B and 1C, it is also preferable that the most 
distal location 126 of the beveled distal end 14 of the tubular 
body 12 be slightly tapered toward the distal end 32 of the first 
lumen 22, thereby creating a backward bevel 146. This back 
ward bevel 146 helps the tubular body 12 to easily follow the 
slidable member 24 into an incision site. 

0085 FIG. 17 shows an embodiment in which the tubular 
body 12 has a tapered distal end 128. In this embodiment, the 
distal end 14 of the tubular body 12 is narrowest at the distal 
end 32 of the first lumen 22. The distal end 124 of the second 
lumen38 forms an opening in the tapered distal end 128 of the 
tubular body 12. The distal end 124 of the second lumen 38 is 
located proximally in relation to the distal end 32 of the first 
lumen 22. The tapered distal end 128 of the tubular body 12 
may be paired with a slidable member 24 having a cylindrical 
elongate center portion 30 as shown in FIG. 17. Alternatively, 
the tapered distal end 128 of the tubular body 12 may be 
paired with a curved slidable member 24 having a non-circu 
lar cross-sectional shape. One possible non-circular cross 
sectional shape is a crescent-like cross-sectional shape. In 
embodiments having a tubular body 12 with a tapered distal 
end 128, the sharp distal end 26 of the slidable member 24 
may be used to cut the skin and puncture the blood vessel. As 
the sharp distal end 26 of the slidable member 24 is pushed 
into the incision, the tapered distal end 128 of the tubular body 
12 allows the tubular body 12 to easily follow the sharp 
slidable member 24 into the incision without further ripping 
or tearing the tissue of the patient. 
I0086. The tubular body 12 of the catheter assembly 10 is 
preferably made of a flexible biocompatible material such as 
an elastomer or a plastic. Suitable materials include, but are 
not limited to, polyurethanes, polyethelene, PTFE, silicones, 
polyolefin, polyesters, and polyimides. The biocompatible 
materials listed are included for exemplary purposes and are 
not meant to be limiting. Any other biocompatible material 
known to a person of ordinary skill in the art may be used. 
Additionally, combinations of multiple biocompatible mate 
rials may also be used in a single catheter assembly 10. 
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Flexible biocompatible materials are advantageous because 
they have sufficient integrity to withstand the force applied to 
them when the catheter assembly 10 is inserted into a patient, 
but are also sufficiently flexible that they are unlikely to cutor 
tear the patient's tissue. 
I0087. The slidable member 24 is preferably made of a hard 
biocompatible material Such as a metal, plastic, a fiber-rein 
forced plastic, or a combination thereof. In embodiments 
having an expandable slidable member tip 108, the slidable 
member 24 is preferably composed of an elastic or Super 
elastic material, a rigid plastic, or a combination thereof. Any 
other material or combination of materials known to a person 
of ordinary skill in the art may be used for the slidable mem 
ber 24. Because the slidable member 24 in many embodi 
ments is composed, at least in part, of a hard material it 
provides support to the flexible tubular body 12. This allows 
the catheter assembly 10 to be inserted into a patient without 
causing the tubular body 12 to collapse. Embodiments having 
a curved slidable member 24 such as a slidable member 24 
with a crescent-like cross-sectional shape may be flexible in 
the lateral direction, allowing the catheter assembly 10 to 
bend laterally as needed during use, but have rigidity in the 
longitudinal direction, preventing the tubular body 12 from 
collapsing during insertion. This feature of Some of the 
embodiments of the catheter assembly 10 may be useful when 
the catheter assembly 10 must be pushed through the vascular 
system. The tubular body 12 will bend in the lateral direction 
with the vasculature as needed, but the integrity of the second 
lumen 38 will be maintained. 
I0088. The preferred embodiment of a catheter assembly 
10 may be useful for inserting guide wires into a lumen in a 
body. A guide wire may be pushed through the second lumen 
38 of the catheter assembly. Alternatively, in embodiments 
having a longitudinal opening 122 in the first lumen 22 of the 
catheter assembly 10, a guide wire may be pushed through the 
longitudinal opening 122. This may be advantageous because 
the second lumen 38 may be used for other purposes such as 
drawing blood or inserting blood while the guide wire is being 
inserted. 
I0089. While preferred embodiments of the invention have 
been described, it should be understood that the invention is 
not so limited, and modifications may be made without 
departing from the invention. The scope of the invention is 
defined by the appended claims, and all devices that come 
within the meaning of the claims, either literally or by equiva 
lence, are intended to be embraced therein. Furthermore, the 
advantages described above are not necessarily the only 
advantages of the invention, and it is not necessarily expected 
that all of the described advantages will be achieved with 
every embodiment of the invention. 

1. A method of drawing blood for hemodialysis, compris 
1ng: 

placing a slidable member in an exposed position wherein 
said slidable member is disposed within a first lumen of 
a flexible tubular body with a sharp distal end of said 
slidable member protruding from a distal end of said first 
lumen of said tubular body, said slidable member being 
non-hollow and movement of said slidable member 
being longitudinally limited in relation to said tubular 
body, said distal end of said tubular body comprising a 
Smoothly contoured Surface sloping proximally away 
from said slidable member, and said tubular body further 
comprising a second lumen adjacent said first lumen; 
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puncturing a patient's skin and underlying tissue with said 
slidable member; 

pushing said distal end of said slidable member and said 
distal end of said tubular body into a bloodlumen of said 
patient; 

moving said slidable member to a shielded position 
wherein said slidable member remains within said first 
lumen with said distal end of said slidable member 
located proximally from said distal end of said tubular 
body; and 

drawing blood from said blood lumen through a distal end 
of said second lumen and out of the patient. 

2. The method according to claim 1, wherein said slidable 
member has a circular cross-sectional shape. 

3. The method according to claim 2, wherein said second 
lumen has a crescent-like cross-sectional shape wrapped 
around said first lumen. 

4. The method according to claim 1, wherein said distal end 
of said slidable member comprises at least three faces, said at 
least three faces forming a point at the most distal location of 
said distal end of said slidable member. 

5. The method according to claim 1, wherein said slidable 
member has a non-circular cross-sectional shape. 

6. The method according to claim 5, wherein said slidable 
member is curved such that said slidable member has a cres 
cent-like cross-sectional shape. 

7. The method according to claim 1, wherein said second 
lumen has a circular cross-sectional shape. 

8. The method according to claim 1, wherein a hub is 
attached about a proximal end of said tubular body. 

9. The method according to claim 1, wherein said tubular 
body comprises a slot along said first lumen, a sliding mecha 
nism being connected to said slidable member, said sliding 
mechanism protruding through said slot such that said sliding 
mechanism may be used to control the sliding of said slidable 
member between said exposed position and said shielded 
position. 

10. The method according to claim 9, wherein a hub is 
attached about a proximal end of said tubular body, said hub 
being connected to said sliding mechanism thereby allowing 
a user to operate said sliding mechanism with said hub. 

11. The method according to claim 1, wherein said distal 
end of said first lumen being located distally from said distal 
end of said second lumen, said distal end of said tubular body 
being conically tapered Such that said distal end of said first 
lumen comprises the narrowest portion of said tapered distal 
end of said tubular body and said distal end of said second 
lumen is located proximally to said narrowest portion of said 
tapered distal end of said tubular body. 

12. The method according to claim 1, wherein said slidable 
member does not completely occupy said first lumen. 

13. The method according to claim 12, wherein said distal 
end of said first lumen comprises a first beveled edge, said 
distal end of said second lumen comprises a second beveled 
edge, said first beveled edge and said second beveled edge 
together forming a single beveled edge at said distal end of 
said tubular body. 
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14. The method according to claim 12, wherein said distal 
end of said first lumen comprises a first beveled edge, said 
distal end of said second lumen comprises a second beveled 
edge, said first beveled edge being located distally from said 
second beveled edge. 

15. The method according to claim 12, wherein said distal 
end of said first lumen is located distally from said distal end 
of said second lumen, said distal end of said tubular body 
being conically tapered Such that said distal end of said first 
lumen comprises the narrowest portion of said tapered distal 
end of said tubular body and said distal end of said second 
lumen is located proximally to said narrowest portion of said 
tapered distal end of said tubular body. 

16. The method according to claim 12, wherein a hub is 
attached about a proximal end of said tubular body. 

17. The method according to claim 12, wherein said tubular 
body comprises a slot along said first lumen, a sliding mecha 
nism being connected to said slidable member, said sliding 
mechanism protruding through said slot such that said sliding 
mechanism may be used to control the sliding of said slidable 
member between said exposed position and said shielded 
position. 

18. The method according to claim 1, wherein an expand 
able tip is attached to said distal end of said slidable member, 
said tip of said slidable member comprising a first leg and a 
second leg, wherein said first leg extends from said distal end 
of said slidable member to a most distal location of said 
slidable member and said second leg is attached to said most 
distal location and extends proximally therefrom, said second 
leg being curved and forming a cutting surface, wherein said 
second leg engages an opening of said lumen when said 
slidable member is retracted within said lumen, thereby com 
pressing said second leg to permit said expandable tip of said 
slidable member to be withdrawn into said lumen. 

19. The method according to claim 18, wherein said second 
leg has a distal end and a proximal end and said proximal end 
of said second leg is connected to said distal end of said 
slidable member. 

20. The method according to claim 18, wherein said second 
leg has a distal end and a proximal end and said proximal end 
of said second leg is unconnected to said slidable member. 

21. The method according to claim 1, wherein said first 
lumen is sealed to prevent blood flow proximally through said 
first lumen. 

22. The method according to claim 1, wherein said slidable 
member is unable to rotate in relation to said tubular body. 

23. The method according to claim 1, wherein said distal 
end of said slidable member is beveled and said distal end of 
said tubular body is beveled, said beveling of said slidable 
member being parallel to said beveling of said tubular body. 

24. The method according to claim 1, wherein said tubular 
body is made of a flexible biocompatible material of an elas 
tomer, plastic, polyurethane, polyethelene, PTFE, silicone, 
polyolefin, polyester, or polyimide. 

25. The method according to claim 1, wherein said slidable 
member is made of a hard biocompatible material of metal, 
plastic, fiber-reinforced plastic, or a combination thereof. 
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