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HEMOSTASIS DEVICES AND METHODS OF USE
RELATED APPLICATIONS
[0001] This application claims priority to United States Provisional Application No.
62/581,446, filed on November 3, 2017 and titled “Hemostasis Devices and Methods of
Use,” and United States Provisional Application No. 62/625,626, filed on February 2, 2018
and titled “Hemostasis Devices and Methods of Use,” both of which are hereby incorporated
by reference in their entireties.
TECHNICAL FIELD
[0002] The present disclosure relates generally to the field of medical devices used to
provide hemostasis at a vascular access puncture site. More particularly, some
embodiments of the present disclosure relate to a hemostasis device used to provide
hemostasis of the arteries of the wrist and foot, including the distal radial artery, following
vascular access.
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 is a top view of a hemostasis device.
[0005] FIG. 2 is a view of a back of a hand with the hemostasis device positioned over a
puncture site of a distal radial artery.
[0006] FIG. 3 is a view of a palm side of a hand with bands of the hemostasis device
wrapped around the hand.
[0007] FIG. 4A is an exploded perspective view of a second hemostasis device.
[0008] FIG 4B is a perspective view of the hemostasis device of FIG. 4A.
[0009] FIG. 5A is a top view of the hemostasis device of FIG. 4A.
[0010] FIG. 5B is a cross-sectional side view of the hemostasis device of FIG. 5A
through section line 5B-5B.
[0011] FIG. 6 is a perspective view of the hemostasis device of FIG. 4A with a syringe
attached to an inflation port.
[0012] FIG. 7 is a perspective view of a right hand configuration of a hemostasis device
analogous to the hemostasis device of FIG. 4A.
[0013] FIG. 8 is a view of the hemostasis device of FIG. 4A positioned on a hand of a
patient with a compression member over a puncture site in the distal radial artery.
[0014] FIG. 9 is a view of the hemostasis device of FIG. 4A positioned on a wrist of the

patient with the compression member over a puncture site in the radial artery.
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[0015] FIG. 10 is a view of the hemostasis device of FIG. 4A positioned on a foot of the
patient with the compression member over a puncture site in an artery of the foot of the
patient.

DETAILED DESCRIPTION
[0016] Interventional vascular procedures may be performed for both diagnostic and
therapeutic reasons. Some vascular interventional procedures require percutaneous access
of a vessel, such as an artery, with a needle followed by insertion of guidewires, dilators,
sheaths, catheters, etc. The vessel to be accessed may be a peripheral artery of the arm,
hand, or foot. For example, the peripheral artery may be the distal radial artery located
within the anatomical snuffoox of the hand. The vessel access creates a puncture site or
hole in the vessel wall through which medical devices may be passed during a procedure.
At the conclusion of the procedure, the procedural devices may be removed and pressure or
compression may then be applied to the puncture site until hemostasis is achieved. The
compression may be applied by a healthcare worker or by a hemostasis device, such as the
hemostasis devices described herein. Such hemostasis devices may comprise bands for
securement of the device to a patient and a compression member to apply a pressure or
compressive force to the puncture site.
[0017] 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 Ilimit 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.
[0018] The phrase “coupled to” is broad enough to refer to any suitable coupling or other
form of interaction between two or more entities, including mechanical and fluidic. Thus, two
components may be coupled to each other even though they are not in direct contact with
each other. 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.
[0019] The terms “proximal” and “distal” are opposite directional terms. For example, the
distal end of a device or component is the end of the component that is furthest from the
practitioner during ordinary use. The proximal end refers to the opposite end, or the end
nearest the practitioner during ordinary use.
[0020] The anatomical snuffbox is defined as a hollow located on a thumbside of a back
of a hand when a thumb is extended fully. As used herein, the back of the hand refers to the

dorsal side of the hand, or the side opposite the palm. The palmside is the ventral side,
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opposite the dorsal side. "Thumbside" refers to the lateral side of the hand adjacent to the
thumb.

[0021] “Fluid” is used in its broadest sense, to refer to any fluid, including both liquids
and gases as well as solutions, compounds, suspensions, etc., which generally behave as
fluids.

[0022] FIG. 1 provides a view of a vascular access hemostasis device, system, or
assembly 100. The hemostasis device 100 may comprise a hand band or strap 110, a
thumb band or strap 120, a securement band or strap 130, and a compression member 140.
The hemostasis device 100 may be configured to fit around a proximal portion of a hand and
around a thumb to provide compression to a vascular access puncture site of a distal portion
of a radial artery in the anatomical snuffbox area of a patient’'s hand. The hemostasis device
100 may be configured to be a left hand device or a right hand device such that the
hemostasis device 100 may provide hemostasis at a distal radial artery puncture site in the
left or right hand. FIG. 1 illustrates a hemostasis device configured for use on the left hand
of the patient. In some embodiments, the hemostasis device 100 may comprise additional
bands to facilitate coupling of the hemostasis device 100 to the hand.

[0023] With continued reference to FIG. 1, the bands 110, 120, 130 may be formed from
a flexible material, such as a plastic film, cloth, etc. The bands 110, 120, 130 may comprise
a releasable securement mechanism, such as a hook-and-loop material comprising a loop
material configured to attach to a hook material. In some embodiments, the hook material
and/or the loop material may be integral to the material of the bands 110, 120, 130. In other
embodiments, the hook material and/or the loop material may be coupled to a surface of the
band 110, 120, 130. The hook material and/or the loop material may cover a top surface
and/or a bottom surface of the bands 110, 120, 130. In other embodiments, the hook
material and/or the loop material may cover a portion of the top surface and/or the bottom
surface of the bands 110, 120, 130. Other types of releasable securement mechanisms,
such as pressure sensitive adhesives, buckles, magnets, snaps, clasps, etc. are
contemplated to be within the scope of this disclosure.

[0024] In the illustrated embodiment, the hand band 110 comprises a first end 111, a
second end 112, and a body portion 113. In some embodiments, the first end 111 of the
hand band 110 may be coupled to the compression member 140. The hand band 110 may
be coupled to a first side 141 of the compression member 140 by wrapping a portion of the
first end 111 around a portion of the first side 141. In other embodiments, the hand band
110 may be coupled to the compression member 140 using any suitable technique, such as
heat welding, sonic welding, gluing, mechanical compression, etc.

[0025] The hand band 110 may be fixedly coupled to the compression member 140

such that the hand band 110 extends outwardly from the compression member 140 at an
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angle a relative to the thumb band 120 and angle p relative to the securement band 130.
Angle a may range from 15 degrees to 120 degrees, including 30 degrees to 110 degrees,
70 degrees to 120 degrees, 90 degrees to 120 degrees, or ranges including angles of
greater than 90 degrees, greater than 100 degrees, and greater than 110 degrees. Angle 3
may range from 120 degrees to 180 degrees including 140 degrees to 170 degrees, 150
degrees to 160 degrees, or ranges of 180 degrees or less, 170 degrees or less, and 160
degrees or less. In some embodiments, the hand band 110 may be pivotably coupled to the
compression member 140, such that the hand band 110 angles «, B are adjustable. In some
such embodiments, the hand band 110 may be configured to rotate freely. In other words,
the hand band 110 may be configured to rotate a full 360 degrees with respect to the
compression member 140. In other embodiments, the hand band 110 may be configured to
rotate from one degree to 180 degrees, including 30 degrees to 150 degrees. In use, a
practitioner may rotate the hand band 110 with respect to the compression member 140 in
order to match or conform to the anatomy or characteristics of a particular patient.

[0026] The body 113 of the hand band 110 may form a rectangular shape with a long
edge 114 extending away from the compression member 140. The long edge 114 may
comprise a concave portion such that the hand band 110 forms an “hour glass” shape. The
second end 112 may comprise rounded corners such that the second end 112 is atraumatic
to the skin of the patient.

[0027] In some embodiments, the thumb band 120 comprises a first end 121, a second
end 122, and a body portion 123. The thumb band 120 may be configured to prevent
proximal displacement of the hemostasis device 100 from the patient's hand. The thumb
band 120 may be formed from a flexible material, such as a plastic film, cloth, etc. In some
embodiments, the first end 121 of the thumb band 120 may be fixedly coupled to a second
side 142 of the compression member 140. The thumb band 120 may be coupled to the
second side 142 of the compression member 140 by wrapping a portion of the first end 121
around a portion of the second side 142. In other embodiments, the thumb band 120 may
be coupled to the compression member 140 using any suitable technique, such as heat
welding, sonic welding, gluing, mechanical compression, etc.

[0028] The thumb band 120 may be fixedly coupled to the compression member 140
such that the thumb band 120 extends outwardly from the second side 142 of the
compression member 140 between the hand band 110 and the securement band 130 at an
angle a relative to the hand band 110 and angle y relative to the securement band 130.
Angle y may range from 15 degrees to 120 degrees, including 30 degrees to 110 degrees,
70 degrees to 100 degrees or ranges of 90 degrees plus or minus 10 degrees. In some

embodiments, the thumb band 120 may be pivotably coupled to the compression member
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140, such that angles a.,y are adjustable. In some such embodiments, the thumb band 120
may be configured to rotate freely. In other words, the thumb band 120 may be configured
to rotate a full 360 degrees with respect to the compression member 140. In other
embodiments, the thumb band 120 may be configured to rotate from one degree to 180
degrees, including 30 degrees to 150 degrees. In use, a practitioner may rotate the thumb
band 120 with respect to the compression member 140 in order to match or conform to the
anatomy or characteristics of a particular patient.

[0029] The body 123 of the thumb band 120 may form a rectangular shape with a long
edge 124 extending away from the compression member 140. The long edge 124 may
comprise a concave portion such that the thumb band 120 forms an “hour glass” shape. The
second end 122 may comprise rounded corners such that the second end 122 is atraumatic
to the skin of the patient.

[0030] In some embodiments, the securement band 130 comprises a first end 131, a
second end 132, and a body portion 133. The securement band 130 may be formed from a
flexible material, such as a plastic film, cloth, etc. In some embodiments, the first end 131 of
the securement band 130 may be fixedly coupled to the compression member 140. The
securement band 130 may be coupled to a third side 143 of the compression member 140
by wrapping a portion of the first end 131 around a portion of the third side 143. In other
embodiments, the securement band 130 may be coupled to the compression member 140
using any suitable technique, such as heat welding, sonic welding, gluing, mechanical
compression, etc.

[0031] The securement band 130 may be fixedly coupled to the compression member
140 such that the securement band 130 extends outwardly from the compression member
140 between the hand band 110 and the thumb band 120. In some embodiments, the
securement band 130 may extend outwardly from the third side 143 of the compression
member 140 at angle f relative to the hand band 110 and angle y relative to the thumb band
120. In some embodiments, the securement band 130 may be pivotably coupled to the
compression member 140, such that the securement band 130 angle is adjustable over a
continuous range. In some such embodiments, the securement band 130 may be
configured to rotate freely. In other words, the securement band 130 may be configured to
rotate a full 360 degrees with respect to the compression member 140. In other
embodiments, the securement band 130 may be configured to rotate from one degree to 180
degrees, including 30 degrees to 150 degrees. In use, a practitioner may rotate the
securement band 130 with respect to the compression member 140 in order to match or

conform to the anatomy or characteristics of a particular patient.
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[0032] In certain embodiments, the hemostasis device 100 may not include a
securement band 130. In such embodiments, the hand band 110 may extend from the first
side 141 of the compression member 140 to the third side 143 of the compression member
140 such that the second end 112 of the hand band may be configured to be coupled to the
third side 143 of the compression member 140 by a healthcare worker. In such
embodiments, the second end 122 of the thumb band 120 may be coupled to the hand band
110. In other embodiments, the hand band 110 and/or the thumb band 120 may comprise
an elastomeric material wherein the first end 111 is coupled to the first side 141 and the
second end 112 is coupled to the third side 143 and the first end 121 is coupled to the
second side 142 and the second end 122 is coupled to a fourth side 154 prior to use, such
that the hand band 110 forms a first loop and the thumb band forms a second loop. In use,
the four fingers of the patient's hand may be slid through the first loop and the patient's
thumb may be slid through the second loop, such that the hemostasis device 100 is secured
to the patient's hand.

[0033] The body 133 of the securement band 130 may form a rectangular shape with a
long edge 134 extending away from the compression member 140. The second end 132
may comprise rounded corners such that the second end 132 is atraumatic to the skin of the
patient.

[0034] With continued reference to FIG. 1, the compression member 140 may be
configured to be positioned over the vascular access puncture site on the hand of a patient.
The compression member 140 may be configured to be inflatable as illustrated in the
embodiment of FIG. 1. In some embodiments, the compression member 140 may be
configured to provide compression using a mechanical system including rigid compression
pads, resilient or elastomeric compression pads, and/or mechanisms configured to displace
the pads such as a threaded post. In other embodiments, the compression member 140
may comprise at least one gauze pad. In still other embodiments, the compression member
140 may be configured to compress the vascular access puncture site using any suitable
mechanism.

[0035] As illustrated in FIG. 1, the compression member 140 may comprise a housing
144, an inflatable bladder 145, an inflation tube 146, and an inflatable port 147. The housing
144 may comprise the first side 141, the second side 142, and the third side 143, wherein
the sides 141, 142, 143 are configured to be coupled to the hand band 110, the thumb band
120, and the securement band 130, respectively, as described previously. The housing 144
may be formed in a concave shape relative to a top surface such that the housing 144
conforms to an anatomical shape of the snuffbox area of the hand. The housing 144 may be
transparent or translucent such that the puncture site can be seen through the housing 144.

A target 156 image may be printed on either the top surface or a bottom surface of the
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housing or on a surface of the bladder (see, for example, discussion of element 256 of the
embodiment of FIG. 5A. The target 156 may be configured to facilitate placement of the
inflatable bladder 145 directly over the puncture site. The housing may be formed from any
suitable transparent or translucent, rigid plastic material, such as polycarbonate, polystyrene,
styrene copolymers, polyethylene teraphthalate, acrylic, polyethylene, polypropylene, etc.
[0036] The inflatable bladder 145 may comprise a flexible wall 148 configured to extend
downward from the housing 144 when the bladder 145 is filled with air or fluid such that a
compressive force may be applied to the vascular access puncture site. The bladder 145
may be sealed at its edges to the bottom surface of the housing 144. The bladder 145 may
be transparent or translucent such that the puncture site can be seen through the flexible
wall 148. The bladder 145 may be formed from any suitable, flexible, transparent or
translucent material, such as polyethylene, polypropylene, etc. The fluid may comprise
sterile water, normal saline solution, or any other suitable medical fluid.

[0037] In some embodiments, the inflation tube 146 may be fluidly coupled to the
bladder 145 at a first end 149 and to the inflation port 147 at a second end 150 such that the
inflation port 147 is in fluid communication with the bladder 145. The inflation port 147 may
comprise a normally closed valve 151. The inflation port 147 may be configured to be
releasably coupled to a medical device, such as a syringe (not shown). When coupled to the
syringe, the valve 151 is opened and air or fluid may be injected into the bladder 145 to
inflate the compression member 140. In certain embodiments air or fluid may be removed
from the bladder 145 to deflate the compression member 140.

[0038] In some embodiments, a diagnostic or interventional procedure may be
performed by the healthcare worker on the patient where access to the distal radial artery in
the anatomical snuffbox area of the left hand is achieved utilizing a needle. The distal radial
artery of the left hand may be chosen by the healthcare worker to avoid discomfort to the
right hand of a right handed patient, to protect the radial artery near the wrist from trauma
caused by the procedure, and to facilitate use of the right hand of a right handed healthcare
worker while accessing the left distal radial artery. Additionally, the equipment in a surgical
suite may be set up on the right side of the patient. Accessing the distal radial artery of the
left hand allows the patient to comfortably lay his or her arm across the abdomen. In other
embodiments, the healthcare worker may choose to access a patient’s vascular system at
any suitable site based on specific patient conditions.

[0039] At the conclusion of the diagnostic or interventional procedure, compressive
pressure or force may be applied to the puncture site of the distal radial artery to facilitate
hemostasis of the puncture site as quickly as possible and without loss of a significant blood
volume. Referring to FIGS. 2 and 3, the hemostasis device 100 may be utilized to apply the

compressive pressure to the puncture site. In use, the compression member 140 may be
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positioned over the puncture site at the anatomical snuffoox of the hand. The hand band
110 may be extend toward a lateral side of the hand away from the thumb on the back or
ventral side of the hand. The thumb band 120 may extend toward a space between the
thumb and a first finger. The securement band 130 may extend to a lateral side of the hand
adjacent to the thumb. The hand band 110 may be wrapped around the hand and the
second end 112 coupled to the second end 132 of the securement band 130 on the dorsal
side of the hand. The thumb band 120 may be wrapped around the base of the thumb and
the second end 122 coupled to the securement band 130 on the dorsal side of the hand.
Following placement of the hemostasis device 100, the syringe (not shown) may be coupled
to the inflation port 147 and air or fluid is injected through the inflation tube 146 into the
bladder 145 such that the bladder 145 is inflated and applies a compressive pressure or
force to the puncture site. In some embodiments, the syringe may be coupled to the inflation
port 147 to remove a portion of the air or fluid within the bladder 145 such that the bladder
145 is partially deflated. In other embodiments, the syringe may be coupled to the inflation
port 147 to remove all of the air or fluid within the bladder 145 such that the bladder is fully
deflated.

[0040] FIGS. 4A-10 depict an embodiment of a hemostasis device 200 that resembles
the hemostasis device 100 described above in certain respects. Accordingly, like features
are designated with like reference numerals, with the leading digits incremented to “2.” For
example, the embodiment depicted in FIGS. 4A—10 includes a hand band 210 that may, in
some respects, resemble the hand band 110 of FIG. 1. Relevant disclosure set forth above
regarding similarly identified features thus may not be repeated hereafter. Moreover, specific
features of the hemostasis device 100 and related components shown in FIGS. 1-3 may not
be shown or identified by a reference numeral in the drawings or specifically discussed in the
written description that follows. However, such features may clearly be the same, or
substantially the same, as features depicted in other embodiments and/or described with
respect to such embodiments. Accordingly, the relevant descriptions of such features apply
equally to the features of the hemostasis device 200 and related components depicted in
FIGS. 4A-11. Any suitable combination of the features, and variations of the same,
described with respect to the hemostasis device 100 and related components illustrated in
FIGS. 1-3 can be employed with the hemostasis device 200 and related components of
FIGS. 4A-11, and vice versa. This pattern of disclosure applies equally to further
embodiments depicted in subsequent figures and described hereafter, wherein the leading
digits may be further incremented.

[0041] FIG. 4A provides a perspective, exploded view of a vascular access hemostasis
device, system, or assembly 200. FIG. 4B provides a perspective view of the hemostasis

device 200. Referring to FIGS. 4A and 4B, the hemostasis device 200 may comprise a hand
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band or strap 210, a thumb band or strap 220, a securement band or strap 230, and a
compression member 240. In some embodiments, the hand band 210, the thumb band 220,
and the securement band 230 may be integrally formed, wherein the bands 210, 220, 230
may be cut, such as die cut, laser cut, hot wire cut, blade cut, etc. from a sheet of flexible
material. In other embodiments, the bands 210, 220, 230 may be separately coupled to the
compression member 240.

[0042] FIG. 5A illustrates a top view of the hemostasis device 200. FIG. 5B is a cross-
sectional view of the hemostasis device 200 through sectioning line 5B-5B. Referring to
FIGS. 4A-5B, the compression member 240 may be configured to be positioned over the
vascular access puncture site of a patient. The compression member 240 may be
configured to be inflatable with air or fluid as shown in FIG. 5B. In some embodiments, the
compression member 240 may be configured to provide compression using a mechanical
system including rigid compression pads, resilient or elastomeric compression pads, and/or
mechanisms configured to displace the pads such as a threaded post. In other
embodiments, the compression member 240 may comprise at least one gauze pad. In still
other embodiments, the compression member 240 may be configured to compress the
vascular access puncture site using any suitable mechanism.

[0043] The compression member 240 may comprise a top plate 244, an inflatable
bladder 245, and an inflation port 247. The top plate 244 may comprise a first side 241, a
second side 242, and a third side 243, wherein the sides 241, 242, 243 are configured to be
coupled to the hand band 210, the thumb band 220, and the securement band 230,
respectively. The top plate 244 may be configured to be semi-flexible such that the top plate
244 may conform, at least partly, to an external anatomy of a patient where the hemostasis
device 200 is placed, such as the hand, wrist, or foot. The top plate 244 may be transparent
or translucent such that the puncture site can be seen through the top plate 244 to determine
proper placement of the inflatable bladder 245 and hemostasis status during treatment. The
top plate 244 may be formed of any suitable semi-flexible material such as polyethylene,
polypropylene, polyvinyl chloride, etc.

[0044] The inflatable bladder 245 may be coupled to a bottom portion of the top plate
244 such that edges of the bladder 245 form an air or fluid tight seal. The inflatable bladder
245 may comprise a flexible wall 248 configured to extend downward from the top plate 244
to form an inflation chamber 255 when the bladder 245 is filled with air or fluid such that a
compressive force may be applied to the vascular access puncture site. In some
embodiments, the inflation chamber 255 may be configured to cover a portion of the bottom
surface of the top plate 244. The inflation chamber 255 may be configured to cover either
the left half or the right half of the top plate 244 such that the hemostasis device 200 may be

configured as a left hand or right hand device. In other embodiments, the inflation chamber
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255 may be configured to cover the full bottom surface of the top plate 244. The edges of
the bladder 245 may be sealed to the bottom surface of the top plate using any suitable
technique such as sonic welding, heat welding, adhesives, etc. The bladder 245 may be
transparent or translucent such that the puncture site can be seen through the top plate 244
and the bladder 245 to determine proper placement of the inflatable bladder 245 over the
puncture site and hemostasis status during treatment. The bladder 245 may comprise a
target 256 printed on or adhered to a surface of the bladder 245, including a bottom surface
of the bladder 245. The target 256 may be configured to facilitate placement of the bladder
245 over the puncture site. The bladder 245 may be formed from a flexible, translucent or
transparent material such as polyethylene, polypropylene, polyvinyl chloride, etc.

[0045] The inflation port 247 may be configured to reduce a risk of inadvertent injection
of air into an IV line by eliminating an extension tube between the compression member 240
and the inflation port 247. For example, if the inflation port 247 was coupled to an end of an
extension tube, the inflation port 247 may be mistakenly used by a healthcare worker as an
injection site for an IV line. If used mistakenly, excess fluid may be injected into the
compression member resulting in a burst bladder 245 or excessive pressure at the puncture
site causing tissue damage. Also, air intended to be injected to inflate the bladder may be
inadvertently injected into an IV line resulting in potential morbidity or death of the patient.
Additionally, the inflation port 247 may improve convenience of inflating the compression
member 240 by providing the inflation port 247 directly coupled to the compression member
240 without an extension tube.

[0046] The inflation port 247 may be coupled to the top surface of the top plate 244 such
that the inflation port 247 is in fluid communication with the inflation chamber 255 of the
inflation bladder 245 through an orifice 259. The inflation port 247 may be positioned on the
top plate 244 such that the inflation port 247 is in fluid communication with the inflation
chamber 255 positioned on the left side, on the right side, or with full coverage of the top
plate 244. The inflation port 247 may be positioned toward an outer perimeter of the inflation
chamber 255 such that the inflation port 247 does not obstruct visualization of the target 256
and puncture site.

[0047] The inflation port 247 may comprise a valve member 251 and a cap 250
configured to retain the valve member 251 with the inflation port 247. The inflation port 247
may be configured to be releasably coupled to a medical device, such as a syringe 262, as
shown in FIG. 6. When coupled to the syringe, the valve member 251 may be axially
displaced such that the inflation port 247 is open and air or fluid may be injected into the
inflation chamber 255 of the bladder 245 to inflate the compression member 240 to provide a
compressive force at the puncture site. Additionally, air or fluid may be removed from the

inflation chamber 255 to deflate the compression member 140 and reduce compression of
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the puncture site. In certain embodiments the valve member 151 may comprise a pre-slit
septum such that an access device coupled to the syringe 262 can penetrate the septum to
access the inflation port 247. In other embodiments, the hemostasis device 200 may
comprise any suitable configuration of a two-way valve member 251, such as a stopcock, a
slit septum, a pinch valve, a slide clamp, etc.

[0048] With continued reference to FIGS. 4A— 5B, the hand band 210 may comprise a
first end 211, a second end 212, and a body portion 213. The hand band 210 may be
formed from a flexible material, such as a plastic film, cloth, etc. The hand band 210 may
comprise a releasable securement mechanism, such as a hook-and-loop material comprised
of a loop material 260 configured to attach to a hook material 261. In some embodiments,
the loop material 260 and/or the hook material 261 may be integral to the material of the
hand band 210. In other embodiments, the loop material 260 and/or the hook material 261
may be coupled to a top surface and/or bottom surface of the hand band 210 using any
suitable technique, such as sonic welding, heat welding, adhesives, etc. The loop material
260 and/or the hook material 261 may cover the top or bottom surfaces of the hand band
210 from the first end 211 to the second end 212. In other embodiments, the loop material
260 and/or the hook material 261 may cover a portion of the hand band 210. For example,
as illustrated in FIGS. 4A— 5A, the loop material 260 is shown to cover the bottom surface of
the hand band 210 from the first end 211 to the second end 212. The hook material 261 is
shown to cover a portion of the top surface adjacent the second end 212. Other types of
releasable securement mechanisms, such as pressure sensitive adhesives, buckles,
magnets, snaps, clasps, etc., are contemplated to be within the scope of this disclosure.
[0049] The hand band 210 may be fixedly coupled to the compression member 240
such that the hand band 210 extends outwardly from the first side 241 of the compression
member 240 opposite the securement band 230 at angle o relative to the thumb band 220
and angle B relative to the securement band 230. Angle o may range from 15 degrees to
120 degrees, including 30 degrees to 110 degrees, 70 degrees to 120 degrees, 90 degrees
to 120 degrees, or ranges including angles of greater than 90 degrees, greater than 100
degrees, and greater than 110 degrees. Angle f may range from 120 degrees to 180
degrees including 140 degrees to 170 degrees, 150 degrees to 160 degrees, or ranges of
180 degrees or less, 170 degrees or less, and 160 degrees or less.

[0050] The body 213 of the hand band 210 may form a rectangular shape with a long
edge 214 extending away from the compression member 240. The second end 212 may
comprise rounded corners such that the second end 212 is atraumatic to the skin of the

patient.
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[0051] In some embodiments, the thumb band 220 comprises a first end 221, a second
end 222, and a body portion 223. The thumb band 220 may be configured to prevent
displacement of the hemostasis device 200 from a larger diameter portion of the hand, wrist,
or foot of a patient to a smaller diameter portion of the hand, wrist, or foot. The thumb band
220 may be formed from a flexible material, such as a plastic film, cloth, etc. The thumb
band 220 may comprise a releasable securement mechanism, such as a hook-and-loop
material comprised of the loop material 260 and the hook material 261. In some
embodiments, the loop material 260 and the hook material 261 may be integral to the
material of the thumb band 220. In other embodiments, the loop material 260 and the hook
material 261 may be coupled to a top surface and/or bottom surface of the thumb band 220
using any suitable technique, such as sonic welding, heat welding, adhesives, etc. The loop
material 260 and the hook material 261 may cover the top or bottom surfaces of the thumb
band 220 from the first end 221 to the second end 222. |n other embodiments, the loop
material 260 and the hook material 261 may cover a portion of the thumb band 220. For
example, as illustrated in FIGS. 4A-5A, the loop material 260 is shown to cover the bottom
surface of the thumb band 220 from the first end 221 to the second end 222. Other types of
releasable securement mechanisms, such as pressure sensitive adhesives, buckles,
magnets, snaps, clasps, etc., are contemplated to be within the scope of this disclosure.
[0052] The thumb band 220 may be fixedly coupled to the compression member 240
such that the thumb band 220 extends outwardly from the second edge 242 of the
compression member 240 between the hand band 210 and the securement band 230 at an
angle a relative to the hand band 210 and angle y relative to the securement band 230.
Angle y may range from 15 degrees to 120 degrees, including 30 degrees to 110 degrees,
70 degrees to 100 degrees or ranges of 90 degrees plus or minus 10 degrees.

[0053] The body 223 of the thumb band 220 may form a rectangular shape with a long
edge 224 extending away from the compression member 240. The second end 222 may be
wider than the first end 221 and comprise rounded corners such that the second end 222 is
atraumatic to the skin of the patient.

[0054] The securement band 230 may comprise a first end 231, a second end 232, and
a body portion 233. The securement band 230 may be formed from a flexible material, such
as a plastic film, cloth, etc. The securement band 230 may comprise a releasable
securement mechanism, such as a hook-and-loop material comprised of the loop material
260 and the hook material 261. In some embodiments, the loop material 260 and the hook
material 261 may be integral to the material of the securement band 230. In other
embodiments, the loop material 260 and the hook material 261 may be coupled to a top

surface and/or bottom surface of the securement band 230 using any suitable technique,

12



WO 2019/090104 PCT/US2018/058992

such as sonic welding, heat welding, adhesives, etc. The loop material 260 and the hook
material 261 may cover the top or bottom surfaces of the securement band 230 from the first
end 231 to the second end 232. In other embodiments, the loop material 260 and the hook
material 261 may cover a portion of the securement band 230. For example, as illustrated in
FIGS. 4A, 4B, and 5A the loop material 260 is shown to cover the bottom surface of the
securement band 230 from the first end 231 to the second end 232. The hook material 261
is shown to cover the top surface from the first end 231 to the second end 232. Other types
of releasable securement mechanisms, such as pressure sensitive adhesives, buckles,
magnets, snaps, clasps, etc., are contemplated to be within the scope of this disclosure.
[0055] The securement band 230 may be fixedly coupled to the compression member
240 such that the securement band 230 extends outwardly from the third edge 243 of the
compression member 240 opposite the hand band 210 at an angle y relative to the thumb
band 220 and angle « relative to the hand band 210.

[0056] The body 233 of the securement band 230 may form a rectangular shape with a
long edge 234 extending away from the compression member 240. The securement band
230 may be shorter in length than the hand band 210. In other embodiments, the
securement band 230 may be equivalent to or longer in length than the hand band 210. The
second end 232 may comprise rounded corners such that the second end 232 is atraumatic
to the skin of the patient.

[0057] In certain embodiments, the hemostasis device 200 may not include a thumb
band 220. In other embodiments, the hemostasis device 200 may not include a securement
band 230. In such an embodiment, the hand band 210 may be formed of an elastomeric
material with the first end 211 coupled to the first edge 241 and the second end 212 coupled
to the third edge 243. In some embodiments, the hemostasis device 200 may comprise
more than three bands. For example, the hemostasis device may comprise 4, 5, or 6 bands.
[0058] The hemostasis device 200 may be configured to be a left hand device or a right
hand device such that the hemostasis device 200 may provide hemostasis at a distal radial
artery puncture site in the left or right hand. FIG. 6 illustrates a hemostasis device 200
configured for use on the left hand of the patient. Viewing the hemostasis device 200 toward
the thumb band 220, the hand band 210 extends to the right from the compression member
240 and the inflatable bladder 255 is positioned on the right portion of the top plate 244.
When configured for use on the right hand of a patient, such as the embodiment illustrated in
FIG. 7, the hand band 220 extends to the left from the compression member 240 when
viewing the hemostasis device 200 toward the thumb band 220 and the inflatable bladder
255 is positioned on the left portion of the top plate 244. The hemostasis device 200

configured for the left hand is a mirror image of the hemostasis device configured for the
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right hand. The elements of the left and right hand hemostasis devices are analogous mirror
images, and are thus indicated by common reference numerals in FIGS. 6 and 7.

[0059] Referring to FIG. 8, in some embodiments the hemostasis device 200 may be
configured to fit around a proximal portion of a hand and around a thumb to provide
compression to a vascular access puncture site of a distal portion of a radial artery in the
anatomical snuffbox area of a patient's hand. In this use, compression member 240 is
positioned over the puncture site of the hand. For example, the compression member may
be placed over a puncture site of the distal radial artery in the anatomical snuffbox of the
hand. The hand band 210 may be wrapped around the thumb side of the hand, over the
palm, and around the lateral side of the hand. The securement band 230 may extend over
the back of the hand and the second end 212 of the hand band 210 may be coupled to the
second end 232 of the securement band 230. The hemostasis device 200 may comprise an
extension member (not shown). The extension member may be comprised of the hook-and-
loop material. The extension may be used to couple the hand band 210 to the securement
band 230 for patients with large hands. The thumb band 220 may be extended between the
thumb and first finger and coupled to the hand band 210 to prevent the hemostasis device
200 from moving proximally to a smaller portion of the hand. In some embodiments, the
thumb band 220 may be extended from the compression member 240 between any two
fingers of the hand. For example, the thumb band 220 may be extended between the first
and second fingers or between the second and third fingers or between the third and fourth
fingers.

[0060] In certain embodiments, as illustrated in FIG. 9, the hemostasis device 200 may
be configured to fit around a patient's wrist to provide compression to a vascular access
puncture site of the radial artery or other vessels in the wrist area of a patient. In this
embodiment, the hand band 210 and securement band 230 extend around the wrist and the
second end 212 of the hand band 210 is coupled to the securement band 230. The thumb
band 220 extends between the thumb and first finger and couples to the hand band 210 to
prevent the hemostasis device 200 from moving proximally on the arm. In some
embodiments, the thumb band 220 may not be used to secure the hemostasis device 200
over a puncture site in the wrist area.

[0061] In certain embodiments, as illustrated in FIG. 10, the hemostasis device 200 may
be used to provide compression to a puncture site on the foot. In this embodiment, the hand
band 210 and securement band 230 extend around the foot and the second end 212 of the
hand band 210 is coupled to the securement band. The thumb band 220 extends around
the heel and couples to the hand band 210 to prevent the hemostasis device 200 from

moving distally on the foot.
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[0062] In some embodiments, a diagnostic or interventional procedure may be
performed by the healthcare worker on the patient where access to the distal radial artery in
the anatomical snuffbox area of the left hand is achieved utilizing a needle. The distal radial
artery of the left hand may be chosen by the healthcare worker to avoid discomfort to the
right hand of a right handed patient, to protect the radial artery near the wrist from trauma
caused by the procedure, and to facilitate use of the right hand of a right handed healthcare
worker while accessing the left distal radial artery. Additionally, the equipment in a surgical
suite may be set up on the right side of the patient. Accessing the distal radial artery of the
left hand allows the patient to comfortably lay his or her arm across the abdomen. In other
embodiments, the healthcare worker may choose to access a patient’s vascular system at
any suitable site, such as the arteries of the wrist or foot, to perform the interventional
diagnostic or therapeutic procedure.

[0063] At the conclusion of the interventional diagnostic or therapeutic procedure,
compressive pressure may be applied to the puncture site of a vessel of the hand, wrist, or
foot to facilitate hemostasis of the puncture site as quickly as possible and without loss of a
significant blood volume. The hemostasis device (100 of FIG. 1 or 200 of FIG. 4B) may be
utilized to apply the compressive force to the puncture site. In use, the compression
member may be positioned over the puncture site with the target centered over the puncture
site. The hand band may be wrapped around the hand, wrist, or foot and coupled to the
securement band. The thumb band may extend toward a space between the thumb and the
first finger and coupled to the hand band. Following application of the hemostasis device,
the syringe may be coupled to the port and air or fluid injected into the inflatable bladder
such that the inflatable bladder is inflated and applies a compressive force to the puncture
site. When hemostasis is achieved, the syringe may be coupled to the inflation port to
remove all or a portion of the air or fluid within the bladder such that the bladder is fully or
partially deflated.

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.

[0064] Reference throughout this specification to “an embodiment” or “the embodiment”
means that a particular feature, structure, or characteristic described in connection with that

embodiment is included in at least one embodiment. Thus, the quoted phrases, or variations
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thereof, as recited throughout this specification are not necessarily all referring to the same
embodiment.

[0065] 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.
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CLAIMS

1. A hemostasis device, comprising:

a compression member configured to compress a vascular puncture site;

a hand band coupled to a first side of the compression member;

a thumb band coupled to a second side of the compression member; and

a securement band coupled to a third side of the compression member.
2. The hemostasis device of claim 1, wherein the compression member comprises a
compression mechanism configured to apply a compressive force to the puncture site.
3. The hemostasis device of claim 2, wherein the compression mechanism is

configured to be inflated with fluid.

4. The hemostasis device of claim 2 or claim 3, wherein the compression mechanism
comprises:
a top plate;

an inflatable bladder coupled to a bottom surface of the top plate; and

an inflation port in fluid communication with the inflatable bladder.
5. The hemostasis device of claim 4, wherein the inflation port comprises a valve
member coupled to the top plate.
6. The hemostasis device of claim 4, wherein the inflation port comprises an extension
tube coupled to the top plate at a first end and a valve member at a second end.
7. The hemostasis device of claim 2, wherein the compression mechanism comprises a
threaded post.
8. The hemostasis device of any one of claims 1-7, wherein the hand band, the thumb
band, and the securement band are configured to position the compression member over
the puncture site and retain the compression member over the puncture site.
9. The hemostasis device of any one of claims 1-8, wherein the hand band is
configured to wrap around a wrist, a foot, or a proximal portion of a hand of a patient.
10. The hemostasis device of any one of claims 1-9, wherein the thumb band is
configured to wrap around a base of the thumb between a thumb and a first finger of a hand
or to wrap around a heel of a patient.
11. The hemostasis device of any one of claims 1-10, wherein the hand band is
configured to releasably couple to the securement band.
12. The hemostasis device of any one of claims 1-11, wherein the thumb band is
configured to releasably couple to the hand band.
13. The hemostasis device of any one of claims 1-12, wherein the hand band, the thumb
band, and the securement band comprise a releasable coupling mechanism.
14. The hemostasis device of claim 13, wherein the releasable coupling mechanism

comprises a “hook-and-loop” material.
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15. The hemostasis device of any one of claims 1-14, wherein the compression member
is configured to compress a distal radial artery puncture site within the anatomical snuffbox
of a hand of a patient.
16. The hemostasis device of any one of claims 1-14, wherein the compression member
is configured to compress a radial artery puncture site at a wrist of a patient.
17. The hemostasis device of any one of claims 1-14, wherein the compression member
is configured to compress an arterial puncture site of a foot of a patient.
18. A method of applying a compressive force to a vascular access puncture site,
comprising:
obtaining a hemostasis device comprising:
a compression member,;
a hand band;
a thumb band; and
a securement band; and
positioning the compression member over the puncture site.
19. The method of claim 18, further comprising:
wrapping the hand band around a proximal portion of a hand, a wrist, or a foot,
wherein the hand band is coupled to the securement band; and
wrapping the thumb band around a base of a thumb between the thumb and a first
finger of a hand or a heel of a foot, wherein the thumb band is coupled to the hand band.
20. The method of claim 18 or claim 19, further comprising accessing a distal radial
artery in the area of the anatomical snuffbox of the hand of a patient.
21. The method of claim 18, further comprising accessing an artery of the wrist of a
patient.
22. The method of claim 18 or claim 19, further comprising accessing an artery of the
foot of a patient.
23. The method of any one of claims 18-22, further comprising activating the
compression member to apply a compressive force to the puncture site.
24. The method of claim 23, wherein fluid is injected through an access inflation port into
an inflatable bladder of the compression member.
25. A hemostasis device, comprising:
a compression member configured to compress a vascular access puncture site;
a first band coupled to a first side of the compression member;
a second band coupled to a second side of the compression member; and
a third band coupled to a third side of the compression member.
26. The hemostasis device of claim 25, wherein the first band is configured to extend

around a proximal portion of a hand, a wrist, or a foot of a patient.
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27. The hemostasis device of claim 25 or claim 26, wherein the second band is
configured to extend around a base of the thumb between a thumb and a first finger or
around a heel of a foot of a patient.
28. The hemostasis device of any one of claims 25-27, wherein the first band is
configured to releasably couple to the third band.
29. The hemostasis device of any one of claims 25-28, wherein the compression
member comprises a mechanical compression mechanism.
30. The hemostasis device of any one of claims 25-28, wherein the compression
member comprises a compression mechanism.
31. The hemostasis device of claim 30, wherein the compression mechanism is
configured to be inflated fluid.
32. The hemostasis device of claim 31, wherein the compression mechanism comprises:
a top plate;
an inflatable bladder coupled to a bottom surface of the top plate; and
an inflation port in fluid communication with the inflatable bladder.
33. The hemostasis device of claim 32, wherein the inflation port comprises a valve
member coupled to the top plate.
34. The hemostasis device of claim 32, wherein the inflation port comprises an extension
tube coupled to the top plate at a first end and a valve member at a second end.
35. The hemostasis device of claim 30, wherein the compression mechanism comprises
a threaded post.
36. A method of applying a compressive force to a vascular access puncture site of the
distal radial artery in the anatomical snuffbox of the hand, comprising:
obtaining a hemostasis device comprising:
a compression member,;
a first band;
a second band; and
a third band;
positioning the compression member over the puncture site on the distal radial artery;
extending the first band around a proximal portion of the hand, wherein the first band
is coupled to the third band;
extending the second band around a base of a thumb between the thumb and a first
finger, wherein the second band is coupled to the first band; and
activating the compression member such that a compressive force is applied to the
puncture site on the distal radial artery.
37. The method of claim 36, wherein an inflatable bladder of the compression member is
filled with fluid.
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38. A method of applying a compressive force to a vascular access puncture site,
comprising:
obtaining a hemostasis device comprising:
a compression member,;
a first band;
a second band; and
a third band; and
applying a compression force to the puncture site.
39. The method of claim 38, further comprising positioning the compression member
over the puncture site.
40. The method of claim 38 of claim 39, further comprising extending the first band
around a proximal portion of a hand, wherein the first band is coupled to the third band.
41. The method of any one of claims 38—40, further comprising extending the second
band around a base of a thumb between the thumb and a first finger, wherein the second
band is coupled to the first band.
42. The method of any one of claims 38-41, further comprising activating the
compression member such that a compressive force is directed at the puncture site.
43. A hemostasis assembly, comprising:
a compression member,;
a first band configured to extend around a proximal portion of a hand; and
a second band configured to extend around a base of a thumb of a hand.
44, The hemostasis assembly of claim 43, wherein the compression member is
configured to apply a compressive force to a vascular access puncture site.
45, The hemostasis assembly of claim 43, wherein the compression member is
configured to apply a compressive force to a vascular access puncture site on a distal radial
artery.
46. The hemostasis assembly of any one of claims 43—45, wherein the second band is
configured to prevent longitudinal displacement of the hemostasis assembly.
47. A hemostasis kit, comprising:
a hemostasis device comprising:
a compression member comprising an inflation port in fluid communication
with an inflatable bladder:;
a first band coupled to a first side of the compression member;
a second band coupled to a second side of the compression member;
a third band coupled to a third side of the compression member; and
an inflation member configured to be coupled to the inflation port.

48. The hemostasis kit of claim 47, further comprising a band extension.
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49. A hemostasis device, comprising:

a compression member comprising a first side and a second side;

a first band comprising a first end and a second end, wherein the first end is coupled
to the first side and the second end is coupled to the second side prior to use such that the
first band forms a first loop; and

a second band.

50. The hemostasis device of claim 49, wherein the compression member further
comprises a third side and a fourth side and the second band further comprises a third end
and a fourth end, wherein the third end is coupled to the third side and the fourth end is
coupled to the fourth side such that the second band forms a second loop.

51. The hemostasis device of claim 49, wherein the first loop is configured to fit around a
proximal portion of a hand.

52. The hemostasis device of claim 49, wherein the second loop is configured to fit

around a thumb of a hand.
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