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CATHETER WITH REMOVABLE EXTENSION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a division of Us. patent appli 
cation Ser. No. 10/987,647, ?led Nov. 12, 2004, Which is a 
continuation-in-part of Us. patent application Ser. No. 
10/ 844,236, ?led May 12, 2004, and a continuation-in-part of 
Us. patent application Ser. No. 10/844,276, ?led May 12, 
2004, noW U.S. Pat. No. 7,063,685, each of Which is incor 
porated by reference into this application as if fully set forth 
herein. 

BACKGROUND OF THE INVENTION 

[0002] There are a variety of conditions that require inj ec 
tion of ?uids into, or WithdraWal of ?uids from, a patient’s 
circulatory system. It is common to use an implanted catheter 
to repeatedly access the patient’s vascular system. A ?exible 
guideWire placed in the vascular system may be used to facili 
tate placement of the catheter, but its use Would prevent the 
physician from capping the proximal end of the catheter to 
prevent ?uid from exiting the catheter or air from entering the 
vascular system through the catheter during placement. After 
catheter placement, it is common to attach a valve cap or other 
terminating device to the proximal end of the catheter to 
prevent ?uid from exiting the catheter or air from entering the 
vascular system through the catheter. HoWever, in case of 
accidental separation of the valve cap from the catheter, the 
distal end of the catheter Would then be exposed to the envi 
ronment outside the body of the patient. The exposed catheter 
lumen may increase the patient’s risk of blood loss, air embo 
lism, or infection. 
[0003] The use of a cap or adapter to seal the proximal end 
of a catheter may increase the risk of trapping air pockets 
Within the lumen of the catheter, resulting in an air embolism. 
Furthermore, during a treatment process requiring infusion of 
multiple ?uids through the implanted catheter, the physician 
may inadvertently leave the lumens unprotected betWeen pro 
cedures, and expose one or more of the lumens to possible 
contaminations. Thus, an improved catheter access interface 
may alloW easy access to the catheter lumen and at the same 
time provide better protection against contamination and 
infection. In addition, an improved catheter access interface 
may also be con?gured for utiliZation as a needle-less access 
interface for an implanted catheter. 
[0004] Therefore, a catheter including a self-sealing proxi 
mal lumen opening and a corresponding connector for 
accessing the catheter lumen may be desirable. In particular, 
a multi-lumen interface With self-sealing mechanisms may be 
especially desirable in medical procedures Where infusion of 
multiple ?uids and/or medications is required. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, described herein is a catheter intercon 
necting interface that provides a self-sealing capability to the 
proximal end of a catheter and a corresponding connector for 
releasing the seal and accessing the catheter lumen. In one 
aspect of the invention, a multi-lumen catheter is con?gured 
With a valve positioned at the proximal opening of each of the 
lumens. A corresponding connector is provided for opening 
the valves and providing ?uid communication betWeen the 
catheter lumens and a purity of extension legs on the connec 
tor. 
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[0006] In one variation, the catheter device comprises a 
catheter valve assembly and an extension leg unit. The cath 
eter valve assembly has a proximal opening for receiving a 
lumen insert on the extension leg unit. The valve in the cath 
eter valve assembly is opened by inserting the lumen insert 
into the proximal end of the catheter valve assembly, and the 
valve is closed by retracting the lumen insert from the catheter 
valve assembly. The catheter valve assembly may be inte 
grated Within the proximal end of a catheter. In another varia 
tion, the catheter valve assembly comprises a housing With a 
lumen. The proximal end of the lumen is con?gured to receive 
the lumen insert, While the distal end of the housing is con 
?gured for connection to a catheter. The catheter may be 
connected to the housing through a releasable interface. In 
another variation, a permanent connection may be established 
betWeen the housing and the catheter. 

[0007] In another variation, the catheter valve assembly and 
its corresponding extension leg unit are con?gured to support 
a multi-lumen catheter. Each of the lumens in the catheter 
valve assembly may be provided With a corresponding valve 
to prevent ?uid out?oW (i.e., retrograde back?oW) . A plurality 
of lumen inserts may be provided on the extension leg unit for 
opening the valves and providing ?uid communication chan 
nels to the lumens in the catheter. A plurality of extension legs 
may extend from the proximal end of the extension leg unit 
for accessing the lumens in the catheter. In one example, each 
of the lumens Within the catheter is provided With a corre 
sponding extension leg on the extension leg unit, Which 
alloWs the user to establish ?uid communication With each of 
the lumens independently. Optionally, each of the extension 
legs may be connected to an extension catheter or tubing. The 
extension catheters may be attached to the extension leg unit 
through a removable connection. In another variation, the 
extension catheters may be permanently connected to the 
extension leg unit. 
[0008] In another aspect of the invention, a catheter valve 
assembly is provided at the proximal end of a catheter to serve 
as an access interface. In one variation, the catheter valve 
assembly comprises a housing With a single spring-load valve 
Which actively seals access to one or more chambers in the 
housing. The catheter valve assembly may be con?gured to 
support a catheter including a plurality of lumens. The hous 
ing With a single spring-load valve actively seals access to a 
plurality of chambers in the housing. Each of the chambers is 
in ?uid communication With a corresponding ?uid channel. A 
cannula is provided for interfacing With the valve assembly. 
The cannula has a plurality of lumens matching the number of 
chambers in the housing. The cannula is further con?gured 
With a sealed distal end, and a side port is provided for each of 
the lumens. When the cannula is inserted into the housing, the 
distal end of the cannula displaces the spring loaded valve and 
establishes ?uid communication channels betWeen each of 
the lumens in the cannula With a corresponding chamber in 
the housing through the lumen’s side port. In another design 
variation, the catheter assembly With the spring-loaded valve 
is con?gured for providing a bifurcating connection to a 
single lumen catheter. A single lumen cannula With dual side 
ports is con?gured for insertion into the valve assembly 
including tWo chambers, such that ?uid communication can 
be established betWeen the tWo chambers in the housing and 
the single lumen in the cannula. 

[0009] In yet another aspect of the invention, the catheter 
valve assembly is con?gured as a single lumen catheter 
access system. In one variation, the valve assembly comprises 
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a housing supporting an access tubing. The proximal end of a 
catheter may be connected to the distal end of the housing 
such that the lumen of the catheter is in ?uid communication 
With the lumen of the access tubing. The proximal end of the 
access tubing is closed While one or more ori?ces are pro 

vided on the circumferential surface of the access tubing. 
Within the housing, a loW durometer polymeric material (e. g., 
silicone, closed cell foam rubber, etc.) surrounds the distal 
portion of the access tubing and seals the ori?ces on the 
access tubing. An access cannula Which may be attached to an 
extension catheter may be provided for interfacing With the 
access tubing in the housing. When the distal end of the access 
cannula is inserted into the housing and over the access tub 
ing, the seal around the tubing ori?ce is displaced, and the 
proximal portion of the access tubing is positioned Within the 
lumen of the access cannula. The proximal portion of the 
access cannula has a larger inner diameter than the outer 
diameter of the access tubing, such that the inner lumen of the 
access cannula can establish ?uid communication With the 
inner lumen of the access tubing through the tubing ori?ces. 
The distal end of the access cannula may be tapered such that 
it can surround the outer periphery of the access tubing to 
provide a ?uid seal When the access tubing inserted inside the 
distal lumen of the access cannula. 

[0010] In addition, methods for establishing ?uid commu 
nications at the proximal end of a catheter are also disclosed. 
In one variation, the method comprises inserting lumen 
inserts into the proximal end of a catheter to displaced valves 
positioned Within the lumens of the catheter. Each of the 
valves may comprise a unidirectional valve (e.g., duck-bill 
valve, bi-leaf valve, etc.). The lumen inserts may be con 
nected to a distal end of a housing, With extension legs at the 
proximal end of the housing for connection to extension 
tubings. Once the lumen inserts from the housing are inserted 
into their corresponding lumens at the proximal end of the 
catheter, ?uid communication is established betWeen each of 
the lumens Within the catheters and a corresponding exten 
sion leg on the housing. A hemodialysis machine may be 
connected to the housing through the extension tubings Which 
can be attached to the extension legs. To disconnect the hemo 
dialysis machine from the patient, the operator may simply 
remove the housing and in the process retract the lumen 
inserts from the proximal end of the catheter. Once the lumen 
inserts are removed, the valves Within the catheter lumens 
closes by themselves Without further intervention by the 
operator. 
[001 1] In another variation, the method comprises inserting 
a cannula into a proximal end of a valve assembly to establish 
?uid communication With a catheter connected at the distal 
end of the valve assembly. In one example, the valve assembly 
comprises a depressible valve, and the cannula includes a 
blunt distal end for engaging the depressable valve. As the 
cannula is inserted into the valve assembly, the depressable 
valve is displaced, and ?uid communication is established 
betWeen the plurality of lumens Within the catheter and the 
plurality of lumens Within the cannula. In one variation, the 
cannula comprises tWo lumens and each of the lumens has an 
ori?ce located on a circumferential surface of the cannula. 
Insertion of the cannula into the valve assembly establishes 
?uid communication from each of the cannula lumen through 
its ori?ce on the cannula surface to a corresponding catheter 
lumen. Once the cannula is removed from the valve assembly, 
the valve closes and seals the proximal end of the catheter. 
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[0012] The implementation of the catheter valve assembly 
and its corresponding extension leg unit provides various 
advantages, Which may include one or more of the following: 
(1) the removable extension leg unit may alloW the physician 
to easily disengage multiple ?uid infusion lines to a catheter, 
While simultaneously sealing all access ports Without addi 
tional efforts; (2) the catheter valve assembly may prevent 
infection, limit back?oW, and minimiZe embolism by keeping 
the proximal end of the catheter closed except When accessed 
by the extension leg unit or the corresponding access cannula; 
(3) the catheter With the proximal end valve assembly may 
improve patient safety by insuring that the proximal end of 
the catheter is closed except When it is properly accessed; (4) 
the catheter With the valve assembly may be accessed mul 
tiple times Without requiring replacement; (5) in some varia 
tions the catheter valve assembly may alloW selective access 
of individual lumen While keeping the unused lumens sealed; 
(6) the catheter valve assembly may have built-in safety fea 
tures to prevent accidental opening of the valve; and (7) 
because a blood clot begins to form When blood is exposed to 
air, the automatic closure of the valves immediately upon 
disengagement of the removable extension leg unit or the 
access cannula may minimiZe coagulation Within the catheter 
lumen. 
[0013] These and other embodiments, features and advan 
tages of the present invention Will become more apparent to 
those skilled in the art When taken With reference to the 
folloWing more detailed description of the invention in con 
junction With the accompanying draWings that are ?rst brie?y 
described. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 (left) illustrates the proximal portion of a dual 
lumen catheter With an integrated valve assembly. FIG. 1 
(right) illustrates the corresponding extension leg unit. The 
extension leg unit comprises a removable bifurcate including 
tWo lumen inserts at the distal end for engaging the valves in 
the catheter valve assembly. 
[0015] FIG. 2 is a cross-sectional vieW of the catheter and 
the corresponding extension leg unit of FIG. 1. The catheter 
and the extension leg unit are shoWn in a disengaged position. 
[0016] FIG. 3 is a cross-sectional vieW illustrating the inter 
locking of the extension leg unit With the catheter. As shoWn, 
the lumen inserts engage the valves in the catheter and keep 
the valves open. 
[0017] FIG. 4 illustrates another variation Where the cath 
eter valve assembly is con?gured as a separate unit for con 
nection to the proximal end of a catheter to control ?oW and 
provide the interface to an extension leg unit. 
[0018] FIG. 5 illustrates yet another variation Where the 
catheter device comprises a triple lumen catheter With a cath 
eter valve assembly integrated Within the proximal end of the 
catheter. A corresponding extension leg unit With three leg 
extensions for engaging the three lumens at the proximal end 
of the catheter is also shoWn. 
[0019] FIG. 6A illustrates one variation of a dual lumen 
catheter valve assembly, comprising a depressable plunger, 
and its corresponding blunt cannula for accessing the valve 
assembly. 
[0020] FIG. 6B is a cross-sectional vieW of the valve assem 
bly and its corresponding cannula of FIG. 6A. 
[0021] FIG. 6C is a cross-sectional vieW ofthe valve assem 
bly of FIG. 6A, shoWn With the cannula depressing the 
plunger and accessing the valve assembly. One possible ?uid 
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?oW implementation is illustrated With arrows showing the 
dual lumen catheter being utilized to support simultaneous 
in?oW and out?oW of ?uids. 
[0022] FIG. 6D is a plain vieW of the septum implemented 
in the valve assembly of FIG. 6A. The septum is shoWn from 
its proximal end, vieWed doWn its longitudinal axis toWard its 
distal end. 
[0023] FIG. 6E is a cross-sectional vieW of the septum of 
FIG. 6D, With the section taken along its longitudinal axis. 
[0024] FIG. 6F is a cross-sectional vieW of the septum of 
FIG. 6E, With the section taken atA-A as indicated in FIG. 6E. 
[0025] FIG. 7A is a cross-sectional vieW of another varia 
tion of a dual lumen catheter valve assembly, comprising a 
depressable plunger, and its corresponding blunt cannula for 
accessing the valve assembly. The valve is shoWn fully 
closed. 
[0026] FIG. 7B illustrates the valve assembly of FIG. 7A 
With the blunt cannula engaging the plunger of the valve. The 
valve is shoWn partially accessed. 
[0027] FIG. 7C illustrates the valve assembly of FIG. 7A 
With the valve fully accessed. 
[0028] FIG. 8A illustrates another variation of a dual lumen 
catheter valve assembly, comprising a despressable plunger, 
and its corresponding blunt cannula for accessing the valve 
assembly. 
[0029] FIG. 8B is a cross-sectional vieW of the dual lumen 
catheter valve assembly of FIG. 8A. The valve is shoWn fully 
closed. 
[0030] FIG. 8C illustrates the valve assembly of FIG. 8A 
With the valve partially accessed. 
[0031] FIG. 8D illustrates the valve assembly of FIG. 8A 
With the valve fully accessed. 
[0032] FIG. 8E is a plain vieW of the septum implemented 
in the valve assembly of FIG. 8A. The septum is vieWed from 
the proximal end toWards the distal end. 
[0033] FIG. 8F is a side vieW of the septum of FIG. 8E. 
[0034] FIG. 9A illustrates a side vieW of one variation of a 
valve assembly Where the accessing cannula is integrated 
Within a housing. The cannula housing is con?gured to 
engage the valve assembly housing and property orient the 
ports on the cannula When the cannula is inserted into the 
valve assembly. 
[0035] FIG. 9B is a top vieW ofthe valve assembly of FIG. 
9A. 
[0036] FIG. 9C is a cross-sectional vieW of the valve assem 
bly of FIG. 9B. The access cannula and its supporting housing 
are shoWn disengaged from the valve assembly. 
[0037] FIG. 9D illustrates the valve assembly of FIG. 9C 
With the access cannula fully engaging the valve. 
[0038] FIG. 9E illustrates a pair of removal tool being posi 
tioned for disengaging the access cannula from the valve 
assembly. 
[0039] FIG. 10A illustrates another variation of a valve 
assembly Where the access cannula supporting housing is 
con?gured With latches for securing the access cannula unit to 
the valve assembly housing. An optional removal tool for 
disengaging the latches is also shoWn. 
[0040] FIG. 10B is a side vieW ofthe valve assembly and its 
corresponding access cannula unit of FIG. 10A. 
[0041] FIG. 11A is a side vieW ofanother variation ofvalve 
assembly and its corresponding access unit With detachable 
clips provided for securing the access unit to the valve assem 
bly housing. The access unit is shoWn separated from the 
valve assembly. 
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[0042] FIG. 11B shoWs the valve assembly and the corre 
sponding access unit of FIG. 11A With the access unit engag 
ing the valve assembly. The clips are shoWn engaging the 
valve assembly housing and securing the access unit to the 
valve assembly housing. 
[0043] FIG. 12 illustrates another variation of an access 
unit Where the access cannula bifurcates at the proximal end, 
and the housing supporting the cannula is provided With tWo 
channels to supporting ?uid communications to tWo separate 
catheters that are connected to the proximal end of the can 
nula housing. 
[0044] FIG. 13A is a cross-sectional vieW illustrating a 
variation of an adapter cap for accessing a valve assembly. 
The corresponding valve assembly is also shoWn. 
[0045] FIG. 13B illustrates the adapter cap of FIG. 13A 
engaging its corresponding valve assembly. The valve is 
forced open to alloW a guideWire to pass through the valve 
assembly. 
[0046] FIG. 14A illustrates another variation of a valve 
assembly With an integrated safety sealing disk. The safety 
sealing disk prevents air or ?uid leak if the sealing plunger is 
inadvertently depressed. The corresponding access cannula is 
also shoWn. 
[0047] FIG. 14B illustrates the valve assembly of FIG. 13A 
With the corresponding access cannula engaging the valve 
assembly. The access cannula is shoWn in a partially inserted 
position and engaging both the plunger and the safety sealing 
disk. 
[0048] FIG. 14C illustrates the valve assembly of FIG. 13B 
With the plunger and the safety disk fully depressed, alloWing 
?uids to ?oW through the valve assembly. 
[0049] FIG. 14D is a frontal vieW ofthe valve assembly of 
FIG. 14A vieWed from the distal end of the valve assembly 
along the longitudinal axis of the valve assembly toWards the 
proximal end. 
[0050] FIG. 14E is an end vieW of the safety sealing disk 
implemented Within the valve assembly of FIG. 14A. 
[0051] FIG. 14F is a side vieW of the sealing housing imple 
mented Within the valve assembly of FIG. 14A. 
[0052] FIG. 14G is an end vieW of the sealing housing of 
FIG. 14F, shoWn from the distal end along the longitudinal 
axis toWards the proximal end. 
[0053] FIG. 15A illustrates yet another variation of a valve 
assembly With an integrated safety sealing disk. The safety 
sealing disk prevents air or ?uid leak if the sealing plunger is 
inadvertently depressed. The corresponding access cannula is 
also shoWn. 
[0054] FIG. 15B shoWs the valve assembly of FIG. 15A 
With its corresponding access cannula engaging the plunger 
and the safety sealing disk to keep the valve open for ?uid 
?oW. 
[0055] FIG. 15C is an end vieW of the safety sealing disk 
implemented Within the valve assembly of FIG. 15A. The 
safety sealing disk is vieWed from the proximal end toWards 
the distal end. 
[0056] FIG. 15D is a side vieW ofthe safety sealing disk of 
FIG. 15C. 

[0057] FIG. 15E is an end vieW of the septum implemented 
Within the valve assembly of FIG. 15A. 
[0058] FIG. 15F is a side vieW ofthe septum ofFlG. 15E. 
[0059] FIG. 16A illustrates another variation of valve 
assembly supporting single lumen catheter connections. The 
corresponding access cannula is also shoWn. 






















