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(57) ABSTRACT 

Disclosed herein is a loW pro?le catheter valve comprising 
a movable sealer portion positioned Within the in?ation 
lumen of a catheter. The sealer portion forms a ?uid tight 
seal With the in?ation lumen by ?rmly contacting the entire 
circumference of a section of the in?ation lumen. The sealer 
portion may be positioned proXimally of a side-access 
in?ation port on the catheter, to establish an unrestricted 
?uid pathWay betWeen the in?ation port and an in?atable 
balloon on the distal end of the catheter. As desired, the 
clinician may move the sealer portion to a position distal of 
the in?ation port, thereby preventing any ?uid from being 
introduced into or Withdrawn from the balloon via the 
in?ation port. Also disclosed herein is an in?ation adaptor 
for moving the sealer portion Within the catheter to establish 
or close the ?uid pathWay betWeen the in?ation port and the 
in?atable balloon. 
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LOW PROFILE CATHETER VALVE AND 
INFLATION ADAPTOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation of appli 
cation Ser. No. 09/410,456, ?led Oct. 1, 1999, now US. Pat. 
No. 6,325,777, Which is a divisional of application Ser. No. 
08/975,723, ?led Nov. 20, 1997, now US. Pat. No. 6,050, 
972, Which is a continuation-in-part of application Ser. No. 
08/812,139, ?led Mar. 6, 1997, abandoned, Which is con 
tinuation-in-part of application Ser. No. 08/650,464 ?led on 
May 20, 1996, abandoned, the entirety of each of Which is 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention generally relates to catheters, 
and in particular, to a detachable in?ation adaptor for a 
catheter having a loW pro?le valve Which may be opened to 
permit in?ation or de?ation of a catheter balloon, such as an 
occlusion balloon, and Which may be closed When it is 
desirable to maintain the catheter balloon in an in?ated state. 

[0003] GuideWires are conventionally used to guide the 
insertion of various medical instruments, such as catheters, 
to a desired treatment location Within a patient’s vasculature. 
In a typical procedure, the clinician forms an access point for 
the guideWire by creating an opening in a peripheral blood 
vessel, such as the femoral artery. The highly ?exible 
guideWire is then introduced through the opening into the 
peripheral blood vessel, and is then advanced by the clini 
cian through the patient’s blood vessels until the guideWire 
extends across the vessel segment to be treated. Various 
treatment catheters, such as a balloon dilatation catheter for 
a percutaneous transluminal coronary angioplasty, may then 
be inserted over the guideWire and similarly advanced 
through vasculature until they reach the treatment site. 

[0004] In certain treatment procedures, it is desirable to 
successively introduce and then remove a number of differ 
ent treatment catheters over a guideWire that has been placed 
in a particular location. In other Words, one treatment 
catheter is “exchanged” for another over a single guideWire. 
Such an exchange typically involves WithdraWing the treat 
ment catheter over the guideWire until the treatment catheter 
is fully removed from the patient and the portion of the 
guideWire Which extends from the patient. The guideWire is 
then available to act as a guide for a different treatment 
catheter. 

[0005] In emboli containment devices, Which typically 
utiliZe tWo occlusion balloons to form a chamber, it may be 
desirable to exchange therapeutic catheters Without de?ating 
the occlusion balloons. Further, it is sometimes advanta 
geous to anchor the guideWire during the exchange. As can 
be readily appreciated, the WithdraWal of treatment catheters 
over a placed guideWire may result in the guideWire being 
displaced from its position. To overcome this dif?culty, the 
prior art has developed “anchorable” guideWires, Which 
generally feature some structure on their distal ends to 
releasably secure the guideWire at a particular location in the 
patient for the duration of the medical procedure. One such 
anchorable guideWire is disclosed in Us. Pat. No. 5,167,239 
to Cohen et al., Which discloses a holloW guideWire With an 
in?ation lumen and an expandable balloon on its end. The 
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Cohen guideWire is positioned in the same manner as a 
conventional Wire guideWire, but once placed, its expand 
able balloon is in?ated to contact the surrounding vascula 
ture, thereby preventing the guideWire from being displaced. 

[0006] Because a permanent in?ation manifold, of the 
type used With conventional catheters having an in?atable 
balloon, Would prevent other catheters from being inserted 
over the Cohen guideWire, the Cohen device also includes a 
removable in?ation manifold, and a check valve to maintain 
the balloon in the in?ated state When the manifold is 
removed. The check valve apparatus used by the Cohen 
device is relatively bulky, and is described as having an 
outer diameter in its preferred embodiment of 0.0355 inches. 
Consequently, any treatment catheter intended to be inserted 
over the Cohen device must have an interior guideWire 
lumen larger than the outer diameter of the Cohen valve, 
Which for the preferred embodiment, requires an interior 
lumen With a diameter of more than 0.0355 inches. 

[0007] As is readily appreciated by those of skill in the art, 
increasing the interior lumen siZe of a treatment catheter 
results in an increase in the outer diameter of the treatment 
catheter. For treatment procedures Which take place in 
vasculature having a large blood vessel diameter, such as 
iliac arteries, a treatment catheter guideWire lumen of a siZe 
necessary to accommodate devices such as those described 
by Cohen Would have little or no affect on the ability of the 
catheter to ?t Within the blood vessel. HoWever, many blood 
vessels Where it is desirable to apply catheter treatment are 
quite narroW. For example, the left coronary arteries are 
blood vessels having diameters ranging from 2 to 4 mm, and 
are susceptible to plaque. It Would be desirable to use a 
catheter exchange treatment procedure, such as angioplasty, 
to treat such lesions, but the narroW diameter of the coronary 
vessels makes use of anchorable guideWires having large 
valve diameters impractical. 

[0008] Consequently, there exists a need for a very loW 
pro?le catheter valve Which can be used With a holloW 
guideWire. Furthermore, there exists a need for a detachable 
in?ation adaptor Which can be used With such loW pro?le 
valves to open and close them, and to apply in?ation or 
de?ation forces to the catheter balloons. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides a catheter valve 
Which is capable of very loW pro?les, and is especially 
advantageous for use With anchorable guideWires, as Well as 
therapeutic or occlusion devices. By incorporating this into 
such devices, it is possible to manufacture anchorable 
guideWires and occlusion device catheters With outer diam 
eters of 0.014 inches or smaller. Advantageously, by utiliZ 
ing this valve in these catheters, clinicians Will be able to use 
anchorable guideWires, therapeutic or occlusion device cath 
eters in much narroWer blood vessels than in the past. 

[0010] The present invention also provides for a detach 
able in?ation adaptor Which can be used With catheters 
having these loW pro?le valves. The adaptor can be attached 
tot he catheter to open the valve, and then apply in?ation 
?uid to in?ate the catheter balloon. FolloWing this, the valve 
may then be closed and the adaptor removed, With the 
balloon remaining in its in?ated state and the catheter noW 
able to function as an anchored guideWire. When it is desired 
to de?ate the balloon, the adaptor may be once again 
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attached to the catheter, the valve opened, and the in?ation 
?uid removed to de?ate the balloon. 

[0011] In one aspect of the present invention, there is 
provided a valve Which comprises a ?exible elongate tubular 
body having a proximal end and a distal end. The tubular 
body has a central lumen extending betWeen the proximal 
and distal ends. The central lumen has an opening at the 
proximal end. 

[0012] An expandable member, such as an in?atable bal 
loon, is positioned on the distal end of the tubular body. The 
expandable member is in ?uid communication With the 
central lumen. An access opening is provided on the tubular 
body. The access opening is in ?uid communication With the 
central lumen to permit the expandable member to be 
actuated by pressuriZing the access opening. The access 
opening may be the central lumen opening or a side-access 
port positioned on the tubular body at a point proximal to the 
distal end of the tubular body. 

[0013] A sealing member is provided having a sealer 
portion Which seals against a surface of the tubular body. 
The sealing portion of the sealing member is movable 
relative to the surface of the tubular body betWeen tWo 
positions. In the ?rst position, the sealer portion is posi 
tioned in contact With the tubular body surface at a location 
Which blocks the ?oW of ?uid to or from the expandable 
member through the access opening to maintain actuation of 
the expandable member. In the second position, the sealer 
portion is positioned at a location Which permits the ?oW of 
?uid to or from the expandable member through the access 
opening to permit actuation or deactuation of the expandable 
member. 

[0014] In one preferred embodiment, the sealing member 
has a portion Which extends from the proximal end of the 
tubular body, and the application of a longitudinal force on 
the extending portion results in movement of the sealer 
portion in the direction of the applied force. In other 
embodiments, rotational forces may be used to move the 
sealing member. 

[0015] There is also preferably provided a force-increas 
ing structure Which increases the longitudinal force Which 
must be applied to the extending portion to move the sealer 
portion. 

[0016] The sealer portion is preferably formed of a poly 
meric material, such as PEBAX (TM), silicone, 
C-FLEX(TM) or gels. The sealer portion is capable of 
Withstanding pressures up to ten atmospheres and prevent 
substantially all ?uid from passing to or from the expandable 
member through the access opening When the sealer portion 
is positioned distal to the access opening. The sealer portion 
is also capable of undergoing 10 valve-opening and closing 
cycles, and, at a pressure of ten atmospheres, still prevent 
substantially all ?uid from passing to or from the balloon 
When the sealer portion is positioned distal to the access 
opening. At least a portion of the sealing member is selected 
from the group of metals consisting of nitinol, stainless steel, 
Elgiloy0 or combinations thereof. 

[0017] Advantageously, the outer diameter of the tubular 
body is generally larger than the outer diameter of any 
portion of the sealing member or sealer portion. In some 
embodiments, the outer diameter of the tubular body is no 
greater than 0.038 inches, preferably no greater than 0.020 
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inches, and more preferably no greater than 0.014 inches. 
Other embodiments may have larger outer diameters for the 
tubular body. The tubular body may also have positive stops 
to prevent WithdraWal of the sealing member from the 
opening. 
[0018] There is also preferably provided in combination 
With this valve an in?ation adaptor capable of receiving the 
valve. The in?ation adaptor provides a ?uid-tight chamber 
for introduction of a pressuriZed ?uid to expand the expand 
able member. 

[0019] In another aspect of the present invention, there is 
provided an apparatus, comprising a holloW metallic 
guideWire having a central lumen and a side-access port in 
?uid communication With the lumen. An in?atable balloon 
is mounted on the guideWire, the in?atable balloon being in 
?uid communication With the central lumen, such that ?uid 
introduced through the side-access port can be used to in?ate 
the balloon. 

[0020] A valve is mounted to slide along a surface of the 
guideWire, the valve movable betWeen ?rst and second 
positions, one of the positions sealing the central lumen such 
that substantially no ?uid may pass to or from the in?atable 
balloon by Way of the side-access port. 

[0021] Preferably, the holloW guideWire has an outer cir 
cumference de?ning a ?rst value, and the movable valve has 
a circumference Which is less than the ?rst value. It is also 
preferred that the holloW guideWire have an outer circum 
ference of 0.12 inches or less, more preferably 0.08 inches 
or less, and optimally 0.044 inches or less, and that the 
movable valve have a diameter not substantially larger than 
that of the holloW guideWire, and the valve seals against an 
interior surface of the holloW guideWire. 

[0022] In another aspect of the present invention there is 
provided a loW pro?le catheter valve Which comprises a 
sealing member capable of being movably inserted through 
a proximal opening on a catheter into an in?ation lumen of 
the catheter. The catheter has a side-access in?ation port and 
an in?atable balloon in ?uid communication With the side 
access in?ation port. A sealer portion is on the sealing 
member, the sealer portion being capable of forming a ?uid 
tight seal With the entire circumference of a section of the 
lumen, such that substantially all ?uid may not pass the 
sealer portion at normal balloon in?ation pressures. 

[0023] When the sealer portion is positioned Within the 
lumen proximally of the side-access in?ation port, an unre 
stricted ?uid pathWay is established betWeen the side-access 
in?ation port and the balloon. When the sealer portion is 
positioned Within the lumen distally of the side-access 
in?ation port, substantially all ?uid may not pass to or from 
the balloon through the side-access in?ation port at normal 
balloon in?ation pressures. 

[0024] In another aspect of the present invention, there is 
provided a method of in?ating a catheter balloon. The ?rst 
step of the method involves providing a tube having a 
proximal end and a distal end. The proximal end of the tube 
has an in?ation opening to an in?ation lumen and the distal 
end has an in?atable balloon in ?uid communication With 
the in?ation lumen. A pressuriZed in?ation ?uid is then 
introduced through the in?ation opening to in?ate the bal 
loon. The in?ation opening may then be sealed by moving 
a sealing member Within the in?ation lumen Without reduc 
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ing the pressure of the pressurized ?uid, Wherein the step of 
sealing is performed Without substantial de?ation of the 
in?ated balloon. Finally, the pressure of the pressuriZed ?uid 
may be reduced after completing the sealing step. 

[0025] In another aspect of the present invention, there is 
provided a loW pro?le catheter valve for use With an in?ation 
adaptor. The valve comprises a sealing member capable of 
being movably inserted through a proximal opening on a 
catheter into an in?ation lumen of the catheter. The catheter 
has an in?ation opening and an in?atable balloon in ?uid 
communication With the in?ation opening. Indicia are 
present on the catheter and/or sealing member, the position 
of the indicia being such that the in?ation opening is aligned 
With a ?uid tight in?ation chamber of the in?ation adaptor 
When the catheter and sealing member are secured in the 
in?ation adaptor. 

[0026] Asealer portion is mounted on the sealing member. 
The sealer portion is capable of forming a ?uid tight seal 
With the entire circumference of a section of the lumen, such 
that substantially all ?uid may not pass the sealer portion at 
normal balloon in?ation pressures. When the sealer portion 
is positioned proXimally of the in?ation opening, an unre 
stricted ?uid pathWay is established betWeen the in?ation 
opening and the balloon. When the sealer portion is posi 
tioned distally of the in?ation opening, substantially all ?uid 
may not pass to or from the balloon through the side-access 
in?ation port. 

[0027] In another aspect of the present invention, there is 
provided an in?ation adaptor for introducing in?ation ?uid 
into an in?ation port of an elongate tube. The in?ation 
adaptor comprises a housing having ?rst and second por 
tions Which interact to releasably retain a section of the tube 
therein. The housing has a chamber Which receives the 
in?ation port. An in?ation inlet con?gured to be connected 
to a source of in?ation ?uid that supplies the ?uid under 
pressure is positioned on the housing. The housing also has 
a seal Which releasably seals the portions of the housing 
together, and provides a ?uid pathWay betWeen the in?ation 
inlet and the in?ation port, so that ?uid may be supplied to 
the in?ation port under pressure. The seal is created by 
alignment of a ?rst and second gasket on the housing 
portions. An actuator, mounted on the housing, drives a 
member Within the tube to control ?uid ?oW through the 
catheter in?ation port. The actuator may control sliding 
panels Which drive the tube members in some embodiments. 
Preferably, there are indicia on the elongate tube and hous 
ing Which facilitate alignment of the catheter in?ation port 
and the housing chamber. 

[0028] In another aspect of the present invention, there is 
provided an in?ation adaptor for introducing in?ation ?uid 
into an in?ation port of an elongate tube. The in?ation 
adaptor comprises a housing having ?rst and second por 
tions. The portions of the housing are relatively movably 
mounted to receive a section of the elongate tube Which 
includes the in?ation port. The housing also has an in?ation 
chamber and an in?ation inlet for introducing in?ation ?uid 
under pressure into the in?ation chamber. The in?ation 
chamber releasably seals the in?ation port to the in?ation 
inlet to form a ?uid passage therebetWeen. 

[0029] In another aspect of the present invention, there is 
provided an in?ation adaptor for introducing in?ation ?uid 
into an in?ation port of an elongate tube. The in?ation 
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adaptor comprises a housing having ?rst and second por 
tions. The tWo portions form a mouth for receiving a section 
of the tube Which includes the in?ation port. The mouth 
forms an opening having a height at least as great as the 
outer diameter of the tube such that the section of tube is 
insertable into the mouth from its side in a direction trans 
verse to the longitudinal aXis of the tube. The housing also 
has an in?ation chamber and an in?ation inlet for introduc 
ing in?ation ?uid under pressure into the in?ation chamber. 
The in?ation chamber releasably seals the in?ation port to 
the in?ation inlet to form a ?uid passage there betWeen. 

[0030] In another aspect of the present invention, there is 
provided an in?ation adaptor for introducing in?ation ?uid 
into an in?ation port of an elongate tube. The tube has an 
in?atable member mounted thereon and an in?ation lumen 
betWeen the in?ation port and the in?atable member. The 
adaptor has a housing con?gured to seal over the tubular 
body to create a ?uid tight seal. An in?ation inlet is on the 
housing, for establishing a ?uid pathWay betWeen the in?a 
tion inlet and the in?ation port to permit the in?atable 
member to be in?ated. The housing is detachable from the 
tube Without de?ating the in?ated in?atable member. 

[0031] In another aspect of the present invention, there is 
provided an in?ation adaptor for introducing in?ation ?uid 
into an in?ation port of an elongate tube having an in?atable 
member mounted thereon and an in?ation lumen betWeen 
the in?ation port and the in?atable member. The adaptor 
comprises a housing With an upper portion and a loWer 
portion. The housing is con?gured to seal over the tube to 
create a ?uid tight in?ation chamber. The housing also has 
an in?ation inlet and establishes a ?uid pathWay betWeen the 
in?ation inlet and the in?ation port to permit the in?atable 
member to be in?ated. The housing is detachable from the 
tube Without de?ating the in?ated in?atable member. 

[0032] A latch With a camming surface is on the housing, 
and is adapted to secure the housing upper portion to the 
housing loWer portion. A cammed surface is on the housing 
upper, and is adapted to receive the camming surface. With 
this structure, When a user eXerts a force on the latch to 
secure the upper portion to the loWer portion, the camming 
surface cooperates With the cammed surface to provide a 
closing force on the upper and loWer portions Which is 
greater than the force exerted by the user. 

[0033] In one preferred embodiment, the upper portion has 
a ?rst gasket, and the loWer portion has a second gasket, and 
the ?uid tight in?ation chamber is established When the 
gaskets are brought together and secured by the latch. 
Preferably, the upper portion has a movable panel With the 
movement being controlled by an actuator on the housing 
that is accessible to a clinician When the adaptor is in use. 
There is also a loWer movable panel on the loWer housing 
portion, Which is capable of being moved in conjunction 
With the upper portion movable panel When the ?uid tight 
in?ation chamber is established. 

[0034] In another prefered embodiment, a spring biased 
rod is connected to the loWer portion movable panel, the 
spring biased rod de?ning the distance in at least one 
dimension that the upper portion movable panel and loWer 
portion movable panel may travel When the ?uid tight 
in?ation chamber is established. The movable panel are 
preferably movable for a distance of greater than 1 mm, and 
more preferably for a distance of greater than 5 mm. 
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[0035] In another aspect of the present invention, there is 
provided a loW pro?le catheter valve sealing member. The 
sealing member has an extension Wire With a proximal end 
and a distal end. The extension Wire tapers at the distal end. 
A connecting hypotube is attached to the extension Wire 
proximal end. The connecting tube has a tapering distal end. 
A plug mandrel Wire is attached to the hypotube distal end. 
A sealer portion is on the plug mandrel Wire, the sealer 
portion being capable of forming a ?uid tight seal With the 
entire circumference of a section of a catheter lumen. 

[0036] In another aspect of the present invention, there is 
provided a loW pro?le catheter valve sealing member for a 
catheter having a lumen With a ?rst diameter. The sealing 
member has a ?rst region having a diameter greater than the 
?rst diameter, and a tapering portion resulting in a second 
region With a diameter less than the ?rst diameter. The 
second region is slidably inserted in the catheter lumen. A 
plug mandrel Wire is connected to the second region at the 
distal end of the second region, the plug mandrel Wire 
having a diameter smaller than the second region diameter. 
A sealer portion is on the plug mandrel Wire, the sealer 
portion being capable of forming a ?uid tight seal With the 
entire circumference of a section of a catheter lumen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] FIG. 1 is a side vieW of a catheter incorporating the 
loW pro?le valve of the present invention. 

[0038] FIG. 2 is an enlarged vieW of the proximal portion 
of the catheter of FIG. 1, shoWing an exterior vieW of the 
catheter segment featuring the loW pro?le valve of the 
present invention. 

[0039] FIG. 3A is a longitudinal cross-sectional vieW of 
the catheter segment of FIG. 2, shoWing the loW pro?le 
valve in the open position. 

[0040] FIG. 3B is a longitudinal cross-sectional vieW of 
the catheter segment of FIG. 2, shoWing the loW pro?le 
valve in the closed position. 

[0041] FIG. 4 is a longitudinal cross-sectional vieW of an 
alternative embodiment, shoWing the loW pro?le valve in the 
closed position. 

[0042] FIG. 5 is a longitudinal cross-sectional vieW of the 
embodiment of FIG. 4, shoWing the loW pro?le valve in the 
open position. 

[0043] FIG. 6 is a longitudinal cross-sectional vieW of an 
alternative embodiment of the loW pro?le valve, depicting 
the valve in the open position 

[0044] FIG. 7 is a longitudinal cross-sectional vieW of the 
embodiment of FIG. 6, depicting the valve in the closed 
position. 

[0045] FIG. 8 is a perspective vieW of an in?ation adaptor 
used to manipulate the loW pro?le valve of the present 
invention. 

[0046] FIG. 9A is a perspective vieW of the interior of the 
in?ation adaptor of FIG. 8. 

[0047] FIG. 9B is a perspective vieW of a catheter With a 
sealing member and alignment indicia being positioned in 
the in?ation adaptor of FIG. 9A. 
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[0048] FIG. 10 is an end vieW of an alternative embodi 
ment of the in?ation adaptor. 

[0049] FIG. 11 is a cross-sectional vieW of the in?ation 
adaptor of FIG. 10 along lines 10-10. 

[0050] FIGS. 12 and 13 are exploded vieWs of alternative 
embodiments of the loW pro?le valve of the present inven 
tion. 

[0051] FIG. 14 is an alternative embodiment of the valve 
of the present invention featuring a built in spring bias. 

[0052] FIGS. 15A and 15B are longitudinal cross-sec 
tional vieWs of the catheter proximal end of FIG. 14, 
shoWing the valve in the closed and open position, respec 
tively. 
[0053] FIG. 16 is a perspective vieW of an alternative 
embodiment of an in?ation adaptor used to manipulate the 
loW pro?le valve of the present invention. 

[0054] FIG. 17 is a perspective vieW of the interior of the 
in?ation adaptor of FIG. 16. 

[0055] FIGS. 18A and 18B are top vieWs of the in?ation 
adaptor of FIGS. 16 and 17, illustrating the latch locking 
mechanism. 

[0056] FIGS. 19A-19C are schematic cross-sectional 
vieWs of the adaptor of FIG. 16, Which illustrate the cam 
locking door mechanism Which provides mechanical advan 
tage to the adaptor locking latch. 

[0057] FIGS. 20A-C are close-up vieWs of an embodiment 
of the adaptor having a sliding top panel biased by a spring 
mechanism. 

[0058] FIGS. 21 and 22 are cross-sectional vieWs of a 
proximal section of a catheter having an alternative embodi 
ment of the valve of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0059] Referring to FIG. 1, there is depicted a catheter 10 
incorporating the loW pro?le valve of the present invention. 
Although illustrated in the context of a simple occlusion 
balloon catheter, having a single in?ation lumen and a single 
in?atable balloon, it is to be understood that the loW pro?le 
valve of the present invention can be readily adapted to a 
Wide variety of balloon catheters, including those having 
additional functionalities, structures, or intended uses. For 
example, the loW pro?le valve could be easily adapted to 
catheters having expandable members other than occlusion 
balloons, such as therapeutic dilatation balloons. Further 
more, the loW pro?le valve of the present invention may also 
be incorporated into catheters having tWo or more lumens. 
The manner of adapting the loW pro?le valve of the present 
invention to catheters having these various functionalities, 
structures, or intended uses Will become readily apparent to 
those of skill in the art in vieW of the description Which 
folloWs. 

[0060] Catheter 10 generally comprises an elongate ?ex 
ible tubular body 18 extending betWeen a proximal control 
end 12 and a distal functional end 14. Tubular body 18 has 
a central lumen 40 Which extends betWeen ends 12 and 14. 
Lumen 40 has an opening 23 at proximal end 12, and is 
sealed ?uid tight at distal end 14. The length of tubular body 




























