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INFLATABLE RADIAL ARTERY COMPRESSION DEVICE

RELATED APPLICATIONS
[0001] This application claims priority to United States Provisional Application No.
62/363,695, filed on July 18, 2016 and titled, Inflatable Radial Artery Compression
Device, which is hereby incorporated by reference in its entirety.
TECHNICAL FIELD
[0002] The present disclosure relates generally to the field of medical devices.
More particularly, some embodiments relate to compression devices, including radial
artery compression devices with an inflatable chamber.
BRIEF DESCRIPTION OF THE DRAWINGS
[0003] The written disclosure herein describes illustrative embodiments that are
non-limiting and non-exhaustive. Reference is made to certain of such illustrative
embodiments that are depicted in the figures, in which:
[0004] FIG. 1 depicts a radial artery compression device that is secured to a wrist
of a patient.
[0005] FIG. 2 is a perspective view of an underside of the radial artery
compression device of FIG. 1.
[0006] FIG. 3 is a side view of the radial artery compression device of FIGS. 1-2
with the inflatable chamber in an uninflated state.
[0007] FIG. 4 is a side view of a portion of the radial artery compression device of
FIGS. 1-3 with the inflatable chamber in a fully inflated state.
[0008] FIG. 5 is a cross-sectional side view of the radial artery compression
device of FIGS. 1—4 around the wrist of a patient with the inflatable chamber in a fully
inflated state.
[0009] FIG. 6 is a perspective view of the radial artery compression device of
FIGS. 1-5 showing the relative positioning of indicia to a puncture site and an
arteriotomy site.
[0010] FIG. 7 is a cross-sectional view of the radial artery compression device of
FIGS. 1-6 showing a puncture site and an arteriotomy site.
[0011] FIG. 8 is a perspective view of the radial artery compression device of
FIGS. 1-7 showing a battery removal mechanism.
[0012] FIG. 9 is a perspective view of a solar-powered radial artery compression

device.
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[0013] FIG. 10 is a perspective view of another embodiment of a radial artery
compression device.

DETAILED DESCRIPTION
[0014] Numerous medical procedures involve insertion of one or more elongate
medical devices into the vasculature of a patient. Some of these interventional
procedures involve delivery of a medical device through a radial artery of the patient.
Achieving hemostasis during and/or after an interventional procedure that involves
puncturing the radial artery may present certain challenges.
[0015] To facilitate hemostasis at the radial access site, pressure may be applied
slightly upstream of the skin puncture site. Such pressure may prevent or reduce the
leakage of blood from the arteriotomy site and promote hemostasis. Certain
embodiments described herein facilitate the application of pressure to promote
hemostasis at a radial access site.
[0016] The components of the embodiments as generally described and
illustrated in the figures herein can be arranged and designed in a wide variety of
different configurations. Thus, the following more detailed description of various
embodiments, as represented in the figures, is not intended to limit the scope of the
present disclosure, but is merely representative of various embodiments. While
various aspects of the embodiments are presented in drawings, the drawings are not
necessarily drawn to scale unless specifically indicated.
[0017] The phrase “coupled to” is broad enough to refer to any suitable coupling
or other form of interaction between two or more entities. Thus, two components may
be coupled to each other even though they are not in direct contact with each other.
For example, two components may be coupled to one another through an
intermediate component. The phrase “attached to” refers to interactions between two
or more entities which are in direct contact with each other and/or are separated
from each other only by a fastener of any suitable variety (e.g., an adhesive). The
phrase “fluid communication” is used in its ordinary sense, and is broad enough to
refer to arrangements in which a fluid (e.g., a gas or a liquid) can flow from one
element to another element when the elements are in fluid communication with each
other.
[0018] The terms “proximal’ and “distal” are opposite directional terms. For
example, the distal end of a radial artery compression device or a component thereof

is the end that is furthest from the attachment point of the arm of the patient during
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ordinary use of the device. The proximal end refers to the opposite end, or the end
nearest the patient during ordinary use. When used as a directional term, the term
‘radial” refers to the direction pointing from the center of the arm or hand to the
thumb-side portion of the arm or hand. The term “ulnar’ refers to the opposite
direction. The particular volumes recited herein refer to the volumes of fluid that are
delivered from a syringe that holds the recited amount of fluid at atmospheric
pressure. For example, an inflatable chamber has a capacity of 15 mL if it is capable
of receiving 15 mL of air from a syringe that holds 15 mL of air at atmospheric
pressure.

[0019] FIGS. 1-5 provide alternative views of a radial artery compression device
100. More particularly, FIG. 1 depicts a radial artery compression device 100
secured to the wrist of a patient 50. FIG. 2 provides a perspective view of an
underside of the radial artery compression device 100. FIG. 3 provides a side view of
the radial artery compression device 100. FIG. 4 provides a side view of the radial
artery compression device 100 with an inflatable chamber 126 in an inflated state.
And FIG. 5 provides a side view of the radial artery compression device 100 on a
wrist of a patient 50 with the inflatable chamber 126 in an inflated state.

[0020] As shown in FIGS. 1-5, the radial artery compression device 100 may
include a substantially rigid frame 110, a flexible sheet 120, and a wristband 130.
[0021] The substantially rigid frame 110 may include an outer surface 111 and an
inner surface 113. In some embodiments, the substantially rigid frame 100 is
contoured to curve around a thumb-side portion of the wrist of the patient 50. For
example, in some embodiments, the substantially rigid frame 110 includes a curved
section 112 (see FIGS. 3-5). In the embodiment shown in FIGS. 1-5, the frame 110
is shaped as a curved (e.g., arched) sheet. The outer surface 111 of the frame 110
(or a portion thereof) may be convex, while the inner surface 113 of the frame 110
(or a portion thereof) may be concave. In some embodiments, the substantially rigid
frame 110 further includes a substantially straight section 114 configured to be
disposed adjacent an underside (i.e., a palmar side) of a wrist of the patient 50. In
some embodiments, the substantially rigid frame 110 (or a portion thereof) is
transparent.

[0022] In some embodiments, the curved section 112 may have a radius of
curvature (r) of between 1.5 cm and 2.5 cm (see FIG. 3). Additionally or alternatively,

the degree measure (8) of an arc formed by the curved section 112 may be between
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45 and 100 degrees. For example, in some embodiments, the curved section 112 is
between 80 and 95 degrees (e.g., approximately 90 degrees).

[0023] The flexible sheet 120 may be coupled to the frame 110. For example, in
some embodiments, the flexible sheet 120 includes a peripheral portion 122 that is
attached to the frame 110 and a central portion 114 that is not attached to the frame
110. In some embodiments, the peripheral portion 122 of the flexible sheet 120 is
attached to the frame 110 via welding or an adhesive. The flexible sheet 120 may be
made from any suitable material, such as polyurethane or PVC. In some
embodiments, the material of the flexible sheet is stretchable. In the depicted
embodiment, the flexible sheet is substantially rectangular in shape, although other
shapes are also within the scope of this disclosure. In some embodiments, the
flexible sheet 120 (or a portion thereof) is transparent. For example, in some
embodiments, both the substantially rigid frame 110 (or a portion thereof) and the
flexible sheet 120 (or a portion thereof) are transparent, thereby allowing a
practitioner to view a radial access site through the frame 110 and the flexible sheet
120. In some embodiments, the practitioner may need to view through only two
layers (e.g., the frame 110 and the flexible sheet 120) to view the radial access site.
Viewing through only two layers may provide improved visual clarity relative to
embodiments in which the radial access site is viewed through more than two layers
or parts.

[0024] The wristband 130 may be coupled to the frame 110. For example, the
wristband 130 may include a first strap that is attached to one side of the frame 110
and a second strap that is attached to an opposite side of the frame 110. The
wristband 130 may be configured to secure the frame 110 adjacent to the wrist of the
patient 50. In some embodiments, the entire wristband 130 (or a portion thereof) is
opaque. In some embodiments, the wristband 130 is colored and/or decorated. In
some embodiments, the wristband 130 includes hook and loop fasteners (e.g.,
Velcro). For example, in some embodiments, the wristband 130 is an integrated
Velcro strap. In other embodiments, other attachment means are used to secure the
radial artery compression device 100 to the arm of the patient 50.

[0025] The substantially rigid frame 110 and the flexible sheet 120 may form the
inflatable chamber 126. For example, the inner surface 113 of the frame 110 and the
flexible sheet 120 may at least partially define the inflatable chamber 126. Stated
differently, a wall of the inflatable chamber 126 may be defined by the frame 110. In
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this fashion, the inflatable chamber 126 may be defined by both a first portion (e.g.,
the substantially rigid frame 110) of the radial artery compression device 100 that
does not change size or shape as the inflatable chamber 126 is inflated and a
second portion (e.g., the flexible sheet 120) of the radial artery compression device
100 that does change in size or shape as the inflatable chamber 126 is inflated.
[0026] When the wristband 130 is secured to the wrist of the patient 50, the
inflatable chamber 126 may be positioned adjacent to a radial artery 10 of the patient
(see FIG. 5). In some embodiments, the radial artery compression device 100
includes only a single inflatable chamber 126. The use of the single inflatable
chamber 126 may provide one or more advantages relative to radial artery
compression devices that employ multiple inflatable chambers, such as ease of
construction and/or ease of use. In some embodiments, the maximum capacity of
the inflatable chamber is between 3 mL and 30 mL. For example, in some
embodiments, the maximum capacity of the inflatable chamber 126 is between 3 mL
and 12 mL, between 3 mL and 20 mL, between 3 mL and 25 mL, between 5 mL and
15 mL, between 10 mL and 20 mL, between 10 mL and 30 mL, or between 15 mL
and 30 mL. The inflatable chamber 126 may be configured for applying varying
amounts of pressure to a radial access site of the patient 50. In some embodiments,
the inflatable chamber 126 provides pressure to the radial access site in a manner
that avoids restricting the ulnar artery.

[0027] In some embodiments, the radial artery compression device 100 includes
tubing 135 that extends from a first aperture 116 (see FIG. 5) in the substantially
rigid frame 110 to a valve 140. The tubing 135 and the valve 140 may be in fluid
communication with the inflatable chamber 126 that is formed by the substantially
rigid frame 110 and the flexible sheet 120. In some embodiments, the valve 140 is
configured to allow fluid to flow through the valve 140 when the valve 140 is coupled
to an inflation device (e.g., a syringe), but prevents fluid flow through the valve 140
when the valve 140 is not coupled (i.e., detached from) the inflation device. In other
words, the valve 140 may maintain a positive fluid pressure within the inflatable
chamber 126 after the inflation device has been uncoupled from the valve 140.
[0028] In the depicted embodiment, the tubing 135 is coupled to the frame 110
via a connector 150 that protrudes from the outer surface 111 of the frame 110. In
some embodiments, the tubing 135 extends from the connector 150 for a length of 5

cmto15cm, 6cmto15cm, 8cmto15¢cm, 10cmto 15cm, 12cm to 15 ¢cm, 6 cm
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to12cm, 6 cmto 10cm, 6 cm to 8 cm, or 8 cm to 10 cm in length. In other words, in
some embodiments, the tubing 135 is between about 5 cm to about 15 cm. In other
embodiments, no tubing 135 is used. In other embodiments, the tubing 135 is of
some other length.

[0029] In some embodiments, the radial artery compression device 100 may
further include a retainer 160 (e.g., a clip) that is configured to secure a free end of
the tubing 135 to the frame 110. In some embodiments, when the radial artery
compression device 100 is secured to the right arm of the patient 50, the retainer
160 may be positioned (1) ulnar or radial of the connector 150 and/or (2) proximal or
distal of the connector 150. For example, when the depicted embodiment is secured
to the right arm of the patient 50 as shown in FIG. 1, the retainer 160 is positioned
radial of and distal of the connector 150. The retainer 160 and the connector 150
may be positioned at a distance from one another such that, when a proximal end of
the tubing 135 is attached to the retainer 160, only a small length of the tubing 135
protrudes from the radial artery compression device 100, thereby minimizing the bulk
of the radial artery compression device 100.

[0030] FIGS. 6 and 7 show one way of positioning the radial artery compression
device 100 relative to a puncture site 70 and an arteriotomy site 80. More
particularly, FIG. 6 shows the radial artery compression device 100 secured to the
wrist of the patient 50 at a particular location relative to the puncture site 70, while
FIG. 7 provides a cross-sectional view of the through plane 7—7 of FIG. 6.

[0031] When an elongate device, such as a needle, sheath, or catheter, is
introduced into the radial artery 10 for an interventional procedure, the elongate
device may be inserted at an angle such that the location where the elongate device
passes through the skin (i.e., the puncture site) is not directly above the location
where the elongate device passes through the artery wall (i.e., the arteriotomy site).
In other words, the puncture site may be separated from the arteriotomy site by a
distance (d). In some embodiments, the distance (d) is approximately 1-10 mm, 2-5
mm, and/or 3—4 mm.

[0032] In some circumstances, it may be advantageous to focus compression on
the arteriotomy site 80 rather than the puncture site 70. In other words, hemostasis
may be more rapidly and effectively achieved by applying a compression force to the
arteriotomy site 80 in a relatively direct manner. To assist a practitioner in placing the

radial artery compression device 100 at a location that provides appropriate
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compression to the arteriotomy site 80, the radial artery compression device 100
may include indicia on the frame 110. The indicia on the frame 110 may be designed
to facilitate identification of the arteriotomy site 80 relative to the visible puncture site
70 in the skin of the patient 50.

[0033] For example, in the depicted embodiment, a first indicium 115a is
disposed on the frame 110. In the depicted embodiment, the first indicium 115a is
located at the intersection of a T-shaped mark on the frame 110. When the first
indicium 115a is aligned with the puncture site 70 that is visible through the
transparent frame 110 and the transparent flexible sheet 120, a second indicium 117
is disposed directly over the (non-visible) arteriotomy site 80. In the depicted
embodiment, the second indicium 117 is the center of a target-shaped mark on the
frame 110. In some embodiments, the second indicium 117 is disposed directly
above a center of the flexible sheet 120. Stated differently, the second indicium 117
may be disposed directly over a region of the inflatable chamber 126 that is designed
to extend furthest from the frame 110 when the inflatable chamber 126 is in an
inflated state.

[0034] In some embodiments, the radial artery compression device 100 may
additionally or alternatively include an indicium 115b. The indicium 115b may be
aligned with a puncture site when the radial artery compression device 100 is placed
on the left hand of the patient 50. Stated differently, in some embodiments, the radial
artery compression device 100 may include indicia to facilitate alignment with the
puncture site 70 regardless of the arm on which the radial artery compression device
100 is placed. One of ordinary skill in the art will recognize that indicia that differ in
some ways from the indicia shown in FIG. 6 may be used for analogous purposes. In
other words, various forms of indicia may be used to facilitate proper alignment of
the radial artery compression device 100.

[0035] In some embodiments, the radial artery compression device 100 may
include one or more of the following components: a pressure sensor, a timer, an
alarm, a control unit, a power source, a wireless connection, and a display 180. In
some embodiments, one or more of these components are enclosed within and/or
supported by a housing 170. The housing 170 may be fixedly or detachably coupled
to the frame 110. For example, in the depicted embodiment, the housing 170 is
fixedly coupled to and extends from the frame 110. In embodiments in which the

housing 170 is detachably coupled to the frame, the housing 170 and/or one or more
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components disposed therein (e.g., a pressure sensor, a timer, an alarm, a control
unit, a power source, a wireless connection, or a display 180) may be reprocessed
and/or refurbished for further use.

[0036] In some embodiments that include a pressure sensor or pressure
transducer (not shown), the pressure sensor may be in fluid communication with the
inflatable chamber 126. For example, the pressure sensor may be in fluid
communication with the inflatable chamber 126 through a second aperture (not
shown) in the substantially rigid frame 110. The pressure within the inflatable
chamber 126, as measured by the pressure sensor, may inform protocols for use of
the radial artery compression device 100. For example, pressure measurements
obtained by the pressure sensor may be relayed to the display 180. The practitioner
may use the pressure information on the display to increase or decrease the amount
of fluid within the inflatable chamber 126 as desired. In some embodiments, the
pressure sensor is detachable from the remaining portions of the radial artery
compression device 100. In other embodiments, the pressure transducer is not
detachable from the radial artery compression device 100.

[0037] As noted above, some radial artery compression devices include a timer.
In some embodiments, the timer is a countdown timer. In other or further
embodiments, the timer is a stopwatch (i.e., count-up) timer. The timer may be
configured to measure time from some reference period, such as when an actuator
(e.g., a button or pull tab) is actuated. In some embodiments, time is measured from
when the radial artery compression device 100 is positioned on the arm of the
patient 50 and initially inflated. The timer may additionally or alternatively measure
time from when fluid is initially removed from the inflatable chamber 126 during
deflation. In some embodiments, the timer may be configured to measure the
amount of time that the inflatable chamber 126 has remained at a particular
pressure.

[0038] In some instances, the timer may be in communication with the display
180. In some embodiments, the display 180 shows the amount of elapsed time in
minutes and seconds. In other or further embodiments, the display may show the
amount of elapsed time in hours and minutes. In some embodiments, the display
may transition from displaying minutes and seconds to displaying hours and minutes

once the amount of elapsed time reaches one hour. In some embodiments, the timer
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is detachable from the remaining portions of the radial artery compression device
100. In other embodiments, the timer is not detachable.

[0039] In some embodiments, the radial artery compression device 100 includes
an alarm. In some cases, the alarm may be a visible alarm (e.g., the flashing of light-
emitting diodes). In other or further embodiments, the alarm may be audible. The
alarm may alert the patient 50 and/or the practitioner to certain information (e.g., the
length of the time that the radial artery compression device 100 has remained in a
particular state). Based on this information, the practitioner and/or the patient 50 may
make any needed changes.

[0040] In some embodiments, the radial artery compression device 100 may
include a wireless connection (e.g., via Bluetooth or Wi-Fi). Information from the
radial artery compression device 100 (e.g., information relating to pressure or
elapsed time) may be wirelessly transmitted to one of more other devices to alert a
medical practitioner of treatment needs, such as the need to modify the amount of
pressure provided to the radial artery at a particular time.

[0041] The radial artery compression device 100 may be used at or near the
conclusion of a medical procedure to facilitate hemostasis of the radial artery 10. For
example, in some procedures, the radial artery compression device 100 may be
secured to the wrist of the patient 50, such as via the wristband 130. The practitioner
may secure the radial artery compression device 100 to the wrist of the patient 50
such that the inflatable chamber 126 of the radial artery compression device 100 is
positioned adjacent to a radial access site. For example, in some embodiments, the
radial artery compression device 100 is placed on the wrist around a portion of an
elongate medical instrument that accesses the radial artery of the patient 50 through
a radial access site.

[0042] In some circumstances, the practitioner may align the first indicium 115a
on the frame 110 of the radial artery compression device 100 with the puncture site
70 in the skin of the patient 50. For example, the practitioner may view the radial
access site through the frame 110 and the flexible sheet 120 and align the first
indicium 115a on the frame 110 with the puncture site 70. When the first indicium
115a is aligned with the puncture site 70, the inflatable chamber 126 of the radial
artery compression device 100 may be positioned to provide compression to the
arteriotomy site 80 that is upstream of the puncture site 70. Stated differently, when

the first indicium 115a of the radial artery compression device 100 is aligned with the
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puncture site 70 in the skin of the patient 50, the inflatable chamber 126 may be
positioned directly over an arteriotomy site of the patient 50. In some embodiments,
the second indicium 117 is disposed directly over the arteriotomy site 80 when the
first indicium 115a is aligned with the puncture site 70.

[0043] Once the radial artery compression device 100 is properly placed on the
arm of the patient 50, the inflatable chamber 126 may be inflated in any suitable
manner. For example, in some embodiments, the practitioner may connect an
inflation device (e.g., a syringe) to the valve 140. Connecting the inflation device to
the valve 140 may open the valve 140, allowing the practitioner to deliver fluid into
the inflatable chamber 126. For example, a practitioner may advance a plunger of a
syringe that is connected to the valve 140, causing fluid to pass through the valve
140, the tubing 135, and the first aperture 116 to enter into the inflatable chamber
126. The delivery of fluid to the inflatable chamber 126 may cause the inflatable
chamber 126 to expand, thereby increasing the amount of pressure that is applied to
the radial access site. Stated differently, inflating the inflatable chamber 126 may
increase pressure that is applied to the radial access site.

[0044] In some circumstances, the inflatable chamber 126 may first be partially
inflated to provide some compression force to the radial access site. With the
inflatable chamber 126 in a partially inflated state, an elongate medical device that is
partially inserted into the radial artery may be withdrawn from the radial artery such
that no medical device extends through the puncture site 70 of the skin of the patient
50 to the arteriotomy site 80.

[0045] After the elongate medical device has been removed, fluid may then be
delivered to the inflatable chamber 126 in an amount that is sufficient to stop
bleeding at the arteriotomy site 80. For example, in some embodiments, sufficient
fluid may be provided to fully inflate the inflatable chamber 126. Once enough fluid
has been delivered to the inflatable chamber 126 to stop the bleeding, fluid within the
inflatable chamber 126 may be slowly withdrawn until a flash of blood is visible at the
skin puncture site 70 through the frame 110 and the flexible sheet 120. At this stage,
additional fluid (e.g., 1-2 mL) may be injected back into the inflatable chamber 126
to stop the bleeding. This process may provide adequate pressure to achieve
hemostasis while maintaining patency of the radial artery 10. In other words, this

protocol can be used to ensure that sufficient pressure is provided to prevent
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bleeding, while avoiding the application of excessive force (which can unduly restrict
blood flow through the radial artery 10).

[0046] As the arteriotomy site 80 and/or the puncture site 70 begin to heal, the
amount of compression needed to maintain hemostasis may decrease. Accordingly,
the practitioner may deflate the inflatable chamber 126 over a series of stages. Such
deflation may follow a particular predetermined protocol. For example, in some
embodiments, after the radial artery compression device 100 has been used to apply
a compressive force for some period of time (e.g., 5 minutes to 5 hours), a
predetermined volume (e.g., 0.5 mL to 3 mL) of fluid may be removed every 2-3
minutes until all of the air is removed. Provided that the removal of compression
force does not result in further bleeding, the radial artery compression device 100
may then be removed from the patient 50. In other words, once compression is no
longer needed to ensure hemostasis, the radial artery compression device 100 may
be removed from the patient 50.

[0047] In some instances, fluid may be removed from the inflatable chamber 126
based on information provided by the radial artery compression device 100. For
example, in some embodiments, the inflatable chamber 126 may be deflated based
on information obtained from a timer or an alarm of the radial artery compression
device 100. For example, the radial artery compression device may count the
amount of time that has elapsed since the radial artery compression device 100 was
placed on the patient 50 and alert the practitioner of the proper time to begin
removing fluid from the inflatable chamber 126. The timer may be activated by an
actuator, such as a button or a pull tab. In some embodiments, the timer may count
up. In other or further embodiments, the timer may count down. The radial artery
compression device 100 may also indicate the timing for staged deflation. In some
instances, the practitioner or the patient 50 is alerted to the need to remove fluid
based on a visible indicator (e.g., information provided on the display 180). The
information from the visible indicator may be provided on the display 180, via lights
(e.g., light-emitting diodes), or in some other manner. In other or further
embodiments, the practitioner or the patient 50 is alerted to the need to remove fluid
based on one or more sounds (e.g., the sounds of an audible alarm) that are emitted
from the radial artery compression device 100. In some embodiments, lights (e.g.,

LEDs) or other indicia inform the practitioner of the stage of deflation. For example,
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in some embodiments, lights may be used to indicate the number of times fluid has
been removed from the inflatable chamber 126.

[0048] The radial artery compression device 100 may be powered by any suitable
power source. For example, in the embodiment depicted in FIGS. 1-8, the radial
artery compression device 100 includes a battery 195 that is disposed within the
housing 170. The battery 195 may provide power to a pressure sensor, a timer, an
alarm, and/or the display 180. In some embodiments, the radial artery compression
device 100 is configured to facilitate removal of the battery from the housing. For
example, the radial artery compression device 100 may include a battery latch 190
that is rotatably coupled to the housing 170. The battery latch 190 may be opened as
shown in FIG. 8 to remove the battery 195 from the radial artery compression device
100. In other words, the radial artery compression device 100 may be configured to
facilitate removal of one or more batteries 195 for the housing 170. Facile removal of
the battery 195 may allow the radial artery compression device 100 to be discarded
separate from battery waste.

[0049] Radial artery compression devices need not be powered by one or more
batteries. For example, FIG. 9 provides a perspective view of a radial artery
compression device 200 that includes a solar panel 292 that is supported by a
housing 270. The radial artery compression device 200 may use solar energy to
power components such as a pressure sensor, a timer, an alarm, lights, and/or a
display. Alternatively, some radial artery compression devices may be powered by a
slow-discharge capacitor. The use of a slow-discharge capacitor may allow the radial
artery compression device to be discarded without concern for battery waste. In still
other embodiments (e.g., embodiments lacking components such as a pressure
sensor, a timer, an alarm, lights, and a display), the radial artery compression device
may not include a power source within the housing.

[00560] FIG. 10 provides a perspective view of another radial artery compression
device 300. The radial artery compression device 300 is generally analogous to the
radial artery compression devices 100, 200 described above. However, in the
embodiment shown in FIG. 10, the connector 350 and the retainer 360 are
positioned in different locations when compared to the connectors and retainers
shown in FIGS. 1-9.

[0051] When the radial artery compression device 300 is disposed on the right

wrist of a patient for placement over a radial artery, the connector 350 is both
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proximal and radial of the retainer 360. Tubing 335 may initially extend radially from
the connector 350 and then bend such that a valve 340 at the free end of the tubing
is disposed ulnar of the connector 350. The retainer 360 may secure the tubing 335
adjacent to the remaining portions of the radial artery compression device 300.
[00562] Some radial artery compression devices described herein, such as radial
artery compression devices 100, 200, and 300 may be placed on either arm of the
patient 50. For example, while the radial artery compression device 100 is shown in
FIG. 1 on the right arm of the patient 50, the radial artery compression device 100
may alternatively be used on the left arm of the patient 50. When the radial artery
compression device 100 is disposed on the left arm of the patient 50, the frame 110
may be contoured to curve around a thumb-side portion of the left wrist of the patient
50. Stated differently, when the radial artery compression device 100 of FIG. 1 is
properly placed on the left arm of the patient 50, the radial artery compression device
100 of FIGS. 1-8 may be rotated such that the connector 150 is both ulnar of and
distal of the retainer 160.

[0053] While the compression devices described above are described as radial
artery compression devices, some compression devices may, additionally or
alternatively, be suitable for compression of an ulnar artery. For example, a
compression device may be placed on the patient such that the frame curves around
the ulnar side of the wrist. When placed on the patient in this manner, the inflatable
chamber may be positioned adjacent to the ulnar artery such that inflation of the
inflatable chamber applies pressure to an access site in the ulnar artery. Thus, some
compression devices described herein may be used to promote healing at access
sites in an ulnar artery.

[0054] Any methods disclosed herein include one or more steps or actions for
performing the described method. The method steps and/or actions may be
interchanged with one another. In other words, unless a specific order of steps or
actions is required for proper operation of the embodiment, the order and/or use of
specific steps and/or actions may be modified. Moreover, sub-routines or only a
portion of a method described herein may be a separate method within the scope of
this disclosure. Stated otherwise, some methods may include only a portion of the
steps described in a more detailed method.

[0055] Reference throughout this specification to “an embodiment” or “the

embodiment” means that a particular feature, structure, or characteristic described in
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connection with that embodiment is included in at least one embodiment. Thus, the
quoted phrases, or variations thereof, as recited throughout this specification are not
necessarily all referring to the same embodiment.

[0066] Similarly, it should be appreciated by one of skill in the art with the benefit
of this disclosure that in the above description of embodiments, various features are
sometimes grouped together in a single embodiment, figure, or description thereof
for the purpose of streamlining the disclosure. This method of disclosure, however, is
not to be interpreted as reflecting an intention that any claim requires more features
than those expressly recited in that claim. Rather, as the following claims reflect,
inventive aspects lie in a combination of fewer than all features of any single
foregoing disclosed embodiment. Thus, the claims following this Detailed Description
are hereby expressly incorporated into this Detailed Description, with each claim
standing on its own as a separate embodiment. This disclosure includes all
permutations of the independent claims with their dependent claims.

[0057] Recitation in the claims of the term “first” with respect to a feature or
element does not necessarily imply the existence of a second or additional such
feature or element. It will be apparent to those having skill in the art that changes
may be made to the details of the above-described embodiments without departing

from the underlying principles of the present disclosure.
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CLAIMS

1. A radial artery compression device, the device comprising:

a substantially rigid frame, the frame comprising an outer surface and an inner
surface, wherein at least a portion of the frame is transparent;

a flexible sheet that is coupled to the frame, wherein at least a portion of the
sheet is transparent; and

an inflatable chamber that is at least partially defined by the inner surface of
the frame and the flexible sheet.

2. The radial artery compression device of claim 1, wherein the flexible
sheet comprises a peripheral portion that is attached to the frame and a central
portion that is not attached to the frame.

3. The radial artery compression device of any one of claims 1-2, further
comprising a wristband that is configured to secure the frame to a wrist of a patient
such that the inflatable chamber is positioned adjacent to the radial artery.

4. The radial artery compression device of any one of claims 1-3, wherein
the frame is contoured to curve around a thumb-side portion of a wrist.

. The radial artery compression device of any one of claims 1-4, further
comprising a valve that is in fluid communication with the inflatable chamber.

6. The radial artery compression device of claim 5, wherein the valve is
configured to (1) allow fluid to flow through the valve when the valve is coupled to an
inflation device and (2) prevent fluid flow through the valve when the valve is not
coupled to the inflation device.

7. The radial artery compression device of any one of claims 5-6,
wherein the valve is in fluid communication with the inflation chamber via tubing that
extends from a first aperture in the rigid member to the valve.

8. The radial artery compression device of claim 7, wherein the tubing is
coupled to the frame via a connector that protrudes from the outer surface of the
frame.

9. The radial artery compression device of claim 8, further comprising a
retainer that is configured to secure a free end of the tubing to the frame.

10.  The radial artery compression device of claim 9, wherein the retainer is
positioned both (1) ulnar or radial of and (2) either proximal or distal of the connector

when the radial artery compression device is coupled to the wrist of a patient.
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11.  The radial artery compression device of claim 8, wherein the tubing is
between 5 and 15 cm in length.

12.  The radial artery compression device of any one of claims 1-11, further
comprising a timer.

13.  The radial artery compression device of any one of claims 1-12, further
comprising an alarm.

14.  The radial artery compression device of any one of claims 1-13, further
comprising a pressure sensor that is in fluid communication with the inflatable
chamber.

15.  The radial artery compression device of any one of claims 1-14, further
comprising indicia on the frame, wherein the indicia are designed to facilitate
identification of an arteriotomy site relative to a puncture site in the patient’s skin.

16.  Aradial artery compression device comprising:

a substantially rigid frame;

a wristband for securing the substantially rigid frame adjacent to a wrist of a
patient;

an inflatable chamber for applying pressure to a radial access site of a patient;
and

a first indicium disposed on the substantially rigid frame;

wherein at least a portion of the substantially rigid frame and at least a portion
of the inflatable chamber are transparent; and

wherein the radial artery compression device is configured such that
alignment of a first indicium with a puncture site in the patient’'s skin positions the
inflatable chamber directly over an arteriotomy site of the patient.

17.  The radial artery compression device of claim 16, further comprising a
second indicium disposed on the substantially rigid frame, wherein the second
indicium is disposed directly over the arteriotomy site when the first indicium is
aligned with the puncture site.

18. The radial artery compression device of any one of claims 16-17,
wherein a wall of the inflatable chamber is defined by the frame.

19. A method for achieving hemostasis at an access site of a radial artery,
the method comprising:

providing a radial artery compression device, the device comprising:

an inflatable chamber:;
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a substantially rigid frame; and
a wristband;

securing the radial artery compression device to a wrist of a patient such that
the inflatable chamber of the radial artery compression device is positioned adjacent
to the access site of the radial artery; and

inflating the inflatable chamber to increase pressure that is applied to the
access site;

wherein the access site is visible through the frame and the inflatable
chamber.

20. The method of claim 19, wherein a wall of the inflatable chamber is
defined by the frame.

21.  The method of any one of claims 19-20, further comprising aligning a
first indicium on the frame with a puncture site in the patient’s skin.

22.  The method of any one of claims 19-21, further comprising removing
air from the Iinflatable chamber over a plurality of stages according to a
predetermined protocol.

23. The method of any one of claims 19-22, further comprising removing
air from the inflatable chamber based on information obtained from a timer of the
radial artery compression device.

24.  The method of any one of claims 19-23, further comprising removing
air from the inflatable chamber based on information obtained from one or more
light-emitting diodes.

25.  The method of any one of claims 19-24, further comprising removing
air from the inflatable chamber based on one or more sounds emitted from the radial

artery compression device.
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