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HEMOSTASIS VALVES AND METHODS OF
USE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 17/705,189, filed on Mar. 25, 2022, entitled
“HEMOSTASIS VALVES AND METHODS OF USE,”
which is a continuation of U.S. patent application Ser. No.
17/226,318, filed on Apr. 9, 2021, entitled “HEMOSTASIS
VALVES AND METHODS OF USE,” which is a continu-
ation of U.S. patent application Ser. No. 16/117,519, filed on
Aug. 30, 2018, now issued as U.S. Pat. No. 11,000,682, and
entitled “HEMOSTASIS VALVES AND METHODS OF
USE,” which claims the benefit of U.S. Provisional Patent
Application No. 62/554,931, filed on Sep. 6, 2017, and
entitled “HEMOSTASIS VALVES AND METHODS OF
USE,” each of which is herein incorporated by reference in
its entirety.

BACKGROUND

During a surgical procedure, a portion of a patient’s body
(e.g., vasculature) is accessed to allow for performance of a
desired intervention or treatment. During such surgical pro-
cedures, it is desired to minimize patient blood loss, prevent
delivery of air into the vasculature, and to maintain the
sterility of the accessed portions or sites of the patient’s body
s0 as to prevent issues such as infection. Further, the desire
for improved patient outcomes has led to the development of
hemostasis valves that facilitate minimally invasive surgery.

In minimally invasive surgery, small incisions are created
through a blood vessel which one or several catheters are
inserted. Each of these one or several catheters can define a
lumen extending longitudinally through that catheter. These
catheters are moved to a position proximate to tissue, nerves,
or other body structures targeted by the surgery, and then
tools for performing the procedure are inserted through the
lumens of some or all of these catheters.

To minimize blood loss, prevent delivery of air into the
vasculature, and to facilitate maintenance of sterility within
the patient’s body (e.g., blood vessel), these catheters are
equipped with hemostasis valves. These valves seal or
selectably seal the lumens of the catheters. In many
instances, these valves can seal the lumen of the catheter
when a tool extends through the catheter, and specifically
through the valve. Additionally the valves can seal the lumen
when a tool is removed or does not extend through the
catheter.

While such traditional hemostasis valves are greatly ben-
eficial for intravascular access, they have some drawbacks.
For example, some valves may not seal adequately for all
interventional applications or tools, and/or the operation of
some valves may be complicated for operator use. The
drawbacks of such valve designs may in turn increase the
complexity of any surgery performed therewith and/or
reduce patient safety (e.g., bleeding, infection, and/or other
detrimental complications). Accordingly, new and improved
hemostasis valves and methods of use are desired.

SUMMARY

The following relates to valves, medical systems incor-
porating valves, and methods of using the same. The valve
can include a tubular member that can be constricted,
collapsed, and/or sealed by one or several tensioning mecha-
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nisms. The tensioning mechanism can include at least one
filament that extends around at least a portion of the tubular
member. The filament can interact with the tubular member
to constrict, collapse, and/or seal the tubular member via
manipulation of the tensioning mechanism(s). A tool can be
inserted through the valve to gain access to a patient’s body
and specifically to gain access to a blood vessel. Through the
use of the tensioning mechanism and filament to constrict,
collapse, and/or seal the tubular member, the valve can seal
around a wide range of tool sizes and shapes, as well as
multiple tools of differing sizes simultaneously. Addition-
ally, such a valve creates a robust seal that maintains its seal
when a vacuum is applied such as occurs during aspiration.

Aspects of the present disclosure relate to a hemostatic
valve for sealing a medical device. The hemostatic valve
includes an elongate member having a first end, a second
end, and a central lumen extending therebetween. In some
embodiments, the elongate member is pliable. The hemo-
static valve can include a reinforcement structure extending
along at least a portion of the elongate member, such that the
reinforcement structure is coupled to the elongate member.
The hemostatic valve includes an active tensioning mecha-
nism coupled to the elongate member. In some embodi-
ments, the tensioning mechanism is moveable between a
first configuration in which the central lumen is constricted
and sealed and a second configuration in which the central
lumen is open. Optionally, the valve may be manually
adjusted by the user to intermediate positions between fully
open and fully closed. Additionally, an instrument (e.g.
catheter) may provide an intermediate position where the
valve creates hemostasis without user adjustment.

In some embodiments, the elongate member can be a
compliant polymer tube. In some embodiments, the tension-
ing mechanism can include at least one filament extending
at least partially around the elongate member. In some
embodiments, the reinforcement structure is positioned
between the at least one filament and the elongate member.
In some embodiments, the reinforcement structure can be a
braided mesh. In some embodiments, the reinforcement
structure is coupled to the elongate member at a position
proximate to the first end of the elongate member and at a
position proximate to the second end of the elongate mem-
ber. In some embodiments, the reinforcement structure is not
coupled to the elongate member at a position between the
first end of the elongate member and the second end of the
elongate member. In some embodiments, the central portion
of the compliant polymer tube that is constrained or col-
lapsed by the tensioning mechanism, and at least one fila-
ment, is not coupled to the reinforcement structure.

In some embodiments, the tensioning mechanism can
include an actuator coupled to the at least one filament. In
some embodiments there are two tensioning mechanisms
coupled to the at least one filament that operate in opposite
directions. In some embodiments the two tensioning mecha-
nisms are attached to the same filament. In some embodi-
ments the two tensioning mechanisms are attached to oppos-
ing filaments. In some embodiments, the actuator can be
moveable to control movement of the at least one filament
from a first position in which the central lumen is constricted
and sealed to a second position in which the central lumen
is open. In some embodiments, the at least one filament is in
the first position when the tensioning mechanism is in the
first configuration. In some embodiments, the actuator is
biased towards the first position. In some embodiments, the
actuator is biased toward the second position. In some
embodiments, the actuator can be a manual actuator.
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In some embodiments, the at least one filament forms a
loop around the elongate member. In some embodiments,
the at least one filament forms a bight around a portion of the
elongate member. In some embodiments, the at least one
filament can include a first filament and a second filament.
In some embodiments, each of the first filament and the
second filament are coupled to the same actuator. In some
embodiments, each of the first filament and the second
filament are coupled to different actuators. In some embodi-
ments, the first filament and the second filament are move-
able from the first position to the second position. In some
embodiments, each of the first filament and the second
filament form a loop around the elongate member. In some
embodiments, the first filament forms a first bight around a
first portion of the elongate member, and the second filament
forms a second bight around a second portion of the elongate
member. In some embodiments, the first bight extends
through the second bight.

In some embodiments, the hemostatic valve can include a
shell defining a first aperture and a second aperture. In some
embodiments, the elongate member extends from the first
aperture to the second aperture and fluidly couples the first
aperture and the second aperture. In some embodiments, the
tensioning mechanism is self-adjustable to seal around tools
of different sizes extending through the hemostatic valve. In
some embodiments, the central lumen can comprise a single
lumen, and in some embodiments, the central lumen can
comprise a plurality of lumens.

One aspect of the present disclosure relates to a delivery
system for intravascular access of a blood vessel within a
patient’s body. The delivery system includes a catheter
having a first end, a second end, and a catheter lumen
extending therebetween and a hemostatic valve coupled to
the first end of the catheter. The hemostatic valve includes a
tubular member having a first end, a second end, and a
central lumen extending therebetween. In some embodi-
ments, the central lumen of the tubular member is fluidly
coupled with the catheter lumen. The hemostatic valve
includes an active tensioning mechanism coupled to the
tubular member, the tensioning mechanism can be moveable
between a first configuration in which the tensioning mecha-
nism constricts on the central lumen and the central lumen
is sealed and a second configuration in which the central
lumen is open.

In some embodiments, the hemostatic valve further
includes a reinforcement structure extending along at least a
portion of the tubular member. In some embodiments, the
reinforcement structure is located between the tensioning
mechanism and the tubular member. In some embodiments,
the reinforcement structure can be a braided mesh. In some
embodiments, the reinforcement structure is coupled to the
tubular member at a position proximate to the first end of the
tubular member and at a position proximate to the second
end of the tubular member. In some embodiments, the
reinforcement structure is adhered to the tubular member at
the first end of the tubular member and at the second end of
the tubular member. In some embodiments, the reinforce-
ment structure is uncoupled to the tubular member between
the first end of the tubular member and the second end of the
tubular member.

In some embodiments, the tensioning mechanism can
include at least one filament extending at least partially
around the tubular member. In some embodiments, the
tensioning mechanism can include an actuator coupled to the
at least one filament. In some embodiments, moving the
tensioning mechanism from the first configuration to the
second configuration can include moving the actuator and
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the thereto coupled at least one filament from a first position
to a second position. In some embodiments, the filament
constricts and seals the central lumen of the tubular member
when the filament is in the first position.

In some embodiments, the actuator can be a manual
actuator. In some embodiments, the actuator can include a
pair of opposing and depressable buttons, which buttons can
be biased towards an undepressed position. In some embodi-
ments, the central lumen is sealed when the buttons are in the
undepressed position. In some embodiments, the filament
can be a monofilament. In some embodiments, the filament
can be at least one of: a polymer filament; or a metallic
filament. In some embodiments, the catheter can include a
thrombus extraction device.

One aspect of the present disclosure relates to a method of
sealing a delivery device accessing a blood vessel of a
patient. The method includes inserting the delivery device
including a catheter and a hemostatic valve into the blood
vessel of the patient. In some embodiments, the catheter can
have a first end, a second end, and a catheter lumen
extending therethrough. In some embodiments, the hemo-
static valve can be coupled to the first end and can have a
tubular member defining a central lumen fluidly coupled
with the catheter lumen and a tensioning mechanism
coupled with the tubular member. In some embodiments, the
tensioning mechanism collapses and seals the central lumen
in a first configuration and thereby seals access to the blood
vessel. The method can include moving the tensioning
mechanism of the hemostatic valve to a second configura-
tion. In some embodiments, the central lumen is open and
access to the blood vessel is unsealed when the tensioning
mechanism is in the second configuration. The method can
include advancing a shaft of a tool through the delivery
device until a first end of the tool reaches a desired position
within the blood vessel of the patient and a portion of the
shaft is positioned within the central lumen of the tubular
member. The method can include returning the tensioning
mechanism of the hemostatic valve to the first configuration
such that the tubular member collapses on the shaft of the
tool and seals around the shaft of the tool.

In some embodiments, the method includes retracting the
shaft of the tool from the delivery device. In some embodi-
ments, the tensioning mechanism is maintained in the first
configuration during and after the retracting of the shaft of
the tool from the delivery device. In some embodiments, the
tensioning mechanism is moved to the second configuration
during the retracting of the shaft of the tool from the delivery
device, and the tensioning mechanism is returned to the first
configuration after the shaft of the tool is retracted from the
delivery device.

In some embodiments, the tensioning mechanism can
include at least one filament extending at least partially
around the tubular member. In some embodiments, the at
least one filament collapses the tubular member wh