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INFLATABLE COMPRESSION DEVICE
RELATED APPLICATIONS
[0001] This application claims priority to United States Provisional Application No.
62/656,242, filed on April 11, 2018 and titled, “Inflatable 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 used to
provide hemostasis at a vascular access puncture site. More particularly, some
embodiments of the present disclosure relate to inflatable hemostasis devices used to
provide hemostasis of the arteries of the wrist, hand and foot, including the distal radial
artery, following vascular access. Alignment indicia associated with inflatable hemostasis
devices and the use thereof are also disclosed herein.

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. 1is atop view of a first inflatable hemostasis device.
[0005] FIG. 2A is a top view of a compression member of the inflatable hemostasis
device of FIG 1 with a portion of a compression member sectioned away.
[0006] FIG. 2B is a cross-sectional side view of the compression member of FIG. 2A
through section line 2B-2B.
[0007] FIG. 2C is a cross-sectional side view of the compression member of FIG. 2A
through section line 2C-2C which is orthogonal to section line 2B-2B of FIG. 2B.
[0008] FIG. 2D is an exploded view of the compression member of FIG. 2A
[0009] FIG. 3is an illustration of several embodiments of a location indicium.
[0010] FIG. 4 is an illustration of the parallax effect as may be encountered during
alignment of the hemostasis device of FIG. 1 over a puncture site.
[0011] FIG. 5Ais a top view of a vascular access site on a portion of a patient.
[0012] FIG. 5B is a top view of the compression member of FIG. 2A disposed on the
vascular access site of FIG. 5A.
[0013] FIG. 5C is a cross-sectional side view of the compression member of FIG. 2A
disposed on the vascular access site of FIG. 5A in an uninflated state.
[0014] FIG. 5D is a cross-sectional side view of the compression member of FIG. 2A
disposed on the vascular access site of FIG. 5A in an inflated state.
[0015] FIG. 6A is a top view of a second inflatable hemostasis device with a portion of a

compression member sectioned away.
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[0016] FIG. 6B is a perspective view of a compression member of the inflatable
hemostasis device of FIG 6A.

DETAILED DESCRIPTION
[0017] In some instances, medical procedures involve insertion of one or more elongate
medical devices into the vasculature of a patient. Achieving hemostasis during and/or after
an interventional procedure that involves puncturing an artery may present certain
challenges. To facilitate hemostasis at an access site, pressure may be applied at or slightly
upstream of the skin puncture site. Such pressure may prevent or reduce the leakage of
blood from the arteriotomy site and promote hemostasis. The compression may be applied
by a healthcare worker or by a hemostasis device, such as the hemostasis devices
described herein. In some instances, 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.
[0018] In some instances, a method for applying compression to a puncture site is
through an inflatable hemostasis device. An inflatable hemostasis device may comprise a
transparent portion to facilitate alignment of the device and/or visual assessment of
hemostasis. An inflatable hemostasis device may also comprise alignment indicia to facilitate
alignment of an inflatable bladder over the puncture site. Depending on the location of the
alignment indicia on the device, the effects of parallax may affect the ability of the
practitioner to properly align the inflatable hemostasis device over the puncture site. The
inflatable hemostasis device may be configured to reduce or limit the effects of parallax.
[0019] 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.
[0020] 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.
[0021] 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
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practitioner during ordinary use. The proximal end refers to the opposite end, or the end
nearest the practitioner during ordinary use.

[0022] The term “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.

[0023] The term “compression” is used to define a compressive force or pressure
applied to a portion of patient over a specific area. The compression level may correlate to a
pressure within an inflatable component of the device. The compression level may also
correlate to a volumetric size or shape of an inflatable component.

[0024] The term ‘“inflation” is defined as a volumetric condition of an expandable sealed
container. An increase of inflation is analogous to an increase in fluid content with the
container or to the volumetric size of an expandable container. The inflation fluid may be
compressible or non-compressible. The inflation level may be may or may not be analogous
to an internal pressure.

[0025] FIG. 1 provides a top view of an embodiment of an inflatable hemostasis device
100. The hemostasis device 100 may comprise a compression member 110 and a
securement system 120. The securement system 120 may be coupled to the compression
member 110 and be configured to facilitate a secure attachment of the compression member
110 over a puncture site. The hemostasis device 100 may be configured to provide
compression to various locations on a patient and the securement system may be
configured to secure the hemostasis device 100 to various portions of a patient’s body such
as a wrist, hand or foot.

[0026] The securement system 120 may comprise bands that wrap around a portion of
the patient’'s body. There may be one, two, three, four or more bands. The bands may
comprise any suitable releasable securement mechanism, such as a hook-and-loop
material, pressure sensitive adhesives, buckles, magnets, snaps, clasps, etc. all of which are
contemplated to be within the scope of this disclosure. The securement system 120 may be
configured to provide lateral and longitudinal positional stability of the compression member
110 over a puncture site.

[0027] As stated above the hemostasis device 100 may comprise a compression
member 110. As illustrated in FIG. 1, the compression member 110 is specifically configured
to provide compression to the snuff box of the left hand. However, the compression member
110, as described herein, may be considered generic. Said another way, the compression
member 110 may be configured to provide compression to various locations on a patient

such as a wrist, hand or foot.
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[0028] The compression member 110 may be configured to provide compression over a
specifically defined area of a patient. The compression member 110 may comprise a
perimeter 115 of FIG. 2A having a plurality of sides. There may be three, four, five, six or
more sides. The sides may be straight, concave or convex. The sides may be configured to
facilitate coupling of the securement system 120 to any number of sides. The compression
member 110 may comprise a symmetrical or non-symmetrical shape. The shape may be
configured to correlate with the anatomy of a patient adjacent a puncture site. The shape
may also facilitate proper alignment and placement of the hemostasis device 100. Still again,
the shape may facilitate desired aesthetic properties of the hemostasis device 100. The
compression member 110 may comprise components that are transparent or translucent.
[0029] FIG. 2A shows the compression member 110 having properties, features and
characteristics consistent with the hemostasis device 100. However, one of ordinary skill in
the art having the benefit of this disclosure will understand that certain properties, features,
and characteristics described herein are generic in nature and may apply to hemostasis
devices configured to provide compression to any location on a patient and for any therapy
where compression is beneficial.

[0030] As illustrated in FIGS. 1 and 2A, the compression member 110 may comprise a
top plate 130, a bladder 140, an inflation port 150, and a location indicium 160. The bladder
140 may be disposed on the bottom of the compression member 110 so as to be disposed
adjacent the skin of a patient and provide compression to a puncture site. The bladder 140
may be coupled to the top plate 130 and in fluid communication with the inflation port 150.
The location indicium 160 may be disposed at any suitable location on the compression
member 110.

[0031] Referring now to FIGS. 2A-2C, the top plate 130 may be configured to convert
tension in the securement system 120 to a downward force on the patient. The top plate
130 may be configured to provide a support for the bladder 140. The top plate 130 may be
flexible or semi-flexible so as to conform to the anatomy of a patient upon securement. The
top plate 130 may also be rigid. The top plate 130 may comprise a substantially flat plate,
and/or may comprise flat, curved, convex or concave portions. Further, the top plate 130
may be symmetrical or non-symmetrical. In the illustrated embodiment, the top plate 130 is
coupled to the securement system 120. The top plate 130 may comprise a perimeter 135
having a plurality of sides. There may be three, four, five, six or more sides. The sides may
be straight, concave or convex. The sides may be configured to facilitate coupling of the
securement system 120 to any number of sides. The top plate 130 may comprise at least

one of a hole, slot, protrusion, etc. to facilitate coupling to the securement system 120.
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[0032] The top plate 130 may be configured to be anatomically compatible with a
patient, such as avoiding uncomfortable contact points. The top plate 130 may also be
configured to provide some level of compression without inflation of the bladder 140 such as
comprising a convex portion on the bottom side thereof. The top plate 130 may comprise a
compression portion 131 disposed above the bladder 140 and a non-compression portion
132. In some embodiments, the compression portion 131 may comprise the entire top plate
130. Additionally, in some embodiments, the non-compression portion 132 may comprise a
viewing window through which a practitioner may visually observe at least a portion of the
puncture site.

[0033] A bottom surface of the top plate 130 may comprise features such as protrusions,
surface displacements, variations in thickness, position or alignment indicators, surface
texturing, etc. to facilitate welding or bonding of the bladder 140 to the top plate 130. A top
surface of the top plate 130 may comprise features such as protrusions, surface
displacements, variations in thickness, position or alignment indicators, surface texturing,
etc. to facilitate welding or bonding of the inflation port 150 to the top plate 130. The top plate
130 may comprise an orifice 190 extending through the top plate 130.

[0034] The top plate 130 may be transparent or translucent such that the puncture site
can be seen through the top plate 130 to facilitate alignment of the compression member
110 with the puncture site and assessment of hemostasis during treatment. The top plate
130 may be formed of any suitable flexible or semi-flexible material such as polyethylene,
polypropylene, polyvinyl chloride, polyurethane, etc. or any suitable rigid material, such as
polycarbonate, polystyrene, styrene copolymers, polyethylene terephthalate, acrylic,
polyethylene, polypropylene, etc.

[0035] Referring again to FIGS. 2A-2C, the bladder 140 may be configured to extend
downward from the top plate 130 upon inflation. The bladder 140 may be disposed on the
bottom surface of the top plate 130 such that the top plate 130 prevents upward expansion
of the bladder 140. The bladder 140 may be configured to be in contact with a patient’s skin
and provide compression to a puncture site of a patient. The bladder 140 may be configured
to contain a fluid and maintain an internal fluid pressure. The bladder 140 may be configured
so that an internal fluid pressure within the bladder 140 and the compressive pressure
applied to a patient over a specified area are equal or substantially equal. The bladder 140
may be configured to be inflatable and deflatable. The bladder 140 may be configured to
provide compression to a puncture site over a predefined area or shape. The bladder may
be configured to provide a predefined compression depth profile. In some circumstances, the
compression area on a patient may be relatively large or small and the compression profile

may be relatively deep or shallow defining a range of volumetric capacities for the bladder
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140. For example, in some embodiments, the maximum capacity of the bladder 140 may be
between 3 mL and 12 mL, between 3 mL and 20 mL, or between 3 mL and 25 mL. In
another embodiment, the maximum capacity may be 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.

[0036] The bladder 140 may comprise a flat sheet or a preformed 3-dimensional shape.
The bladder 140 may be flexible and non-stretchable or flexible and stretchable. The bladder
140 may be transparent or translucent to facilitate visible observation of a puncture site. The
bladder 140 may be coupled to the top plate 130. The bladder 140 may be sealably coupled
to the top plate 130 along a perimeter of the bladder 140 such that a portion of the top plate
120 forms a top wall of the bladder 140. The orifice 190 may be deposed within the
perimeter of the bladder 140.

[0037] The bladder 140 may be configured to define specific compression
characteristics. Such characteristics may comprise the area, depth, and shape of the
compression on a patient. FIGS. 2B and 2C show orthogonal cross-sectional views of the
compression member 110 with cut lines through an apex 170 of the bladder 140 when the
bladder 140 is inflated. The apex 170 is defined as the point on the bladder 140 most distant
from the top plate 120 when the bladder 140 is inflated. As illustrated, the bladder 140, when
inflated, defines a compression profile or volumetric shape. When inflated there may be an
apex 170 of the bladder 140. The location of the apex 170 may be centered within the
perimeter of the bladder 140. The location of the apex 170 may be offset from the center of
the bladder 140. The location of the apex 170 may be predetermined by the characteristics
of a preform of the bladder 140. Such characteristics may comprise thickness variation
and/or three-dimensional shape. The bladder 140 may comprise a thick portion to facilitate a
relatively flat or uniform compression area on a patient. The bladder 140 may comprise
preformed folds, such as a bellows arrangement, to facilitate a predefined compression
depth and/or profile. The preform of the bladder 140 may also facilitate the manufacturing
processes of the compression member 110, e.g. printing of an indicium 160 on an inner
surface of the bladder 140. The preform of the bladder 140 may also facilitate a desired
position of the indicium 160 relative to a perimeter of the top plate 130 when the bladder 140
is in an uninflated state. The bladder 140 may be formed from any suitable, flexible,
transparent or translucent material, such as polyethylene, polypropylene, polyurethane, etc.
[0038] Referring again to FIGS. 2A-2C, the inflation port 150 may be in fluid
communication with the bladder 140. The inflation port 150 may be coupled to the top plate
130 such that the inflation port 150 is in fluid communication with the orifice 190. As such,
fluid communication between the inflation port 150 and the bladder 140 may comprise the

orifice 190. The inflation port 150 may be disposed toward an outer perimeter of the bladder



WO 2019/199969 PCT/US2019/026785

140 such that the inflation port 150 does not obstruct visualization of the puncture site. The
inflation port 150 may be disposed on a line bisecting the top plate 130. FIGS. 2A-2C show
the inflation port 150 oriented perpendicular to the top plate 130. However, the inflation port
150 may be coupled at any angle relative to an axis perpendicular to the top plate 130. The
inflation port 150 may comprise a valve to provide for inflation and deflation of the bladder
140 and containment of fluid pressure within the bladder 140. The inflation port 150 may be
configured to be releasably coupleable to a fluid displacement device, such as a syringe.
[0039] FIG. 3 shows several potential embodiments of patterns for the location indicium
160. The illustration of FIG. 3 is non-inclusive and any and all other indicia comprising dots,
line segments, curves, circles, polygons, contour lines, arrows, crosses, etc. and any
combination thereof that may be configured for alignment purposes are within the scope of
this disclosure. The location indicium 160 may comprise a point component so as to facilitate
two-dimensional alignment of the compression member 110 on the puncture site. The
indicium 160 may comprise at least one linear component to facilitate rotational alignment
with a linear aspect of the patient such as an artery. Additionally or alternatively, the indicium
160 may comprise at least one directional component such as an arrow. The directional
component may be used to rotationally align the compression member 110 with a specific
directional aspect of a patient such as blood flow direction through an artery. The location
indicium 160 may comprise one, two or all three components of alignment as described
above. Additional location indicia may also be disposed on the compression member 110
and may comprise one, two or all three components of alignment as described above.
[0040] The location indicium 160 may also indicate an area, shape and/or depth profile
of the compression applied to the patient. The location indicium 160 may also comprise
contour lines or other components to indicate a concentric or non-concentric depth profile.
[0041] The location indicium 160 may comprise a sequence of two or more components.
The sequence may define one or more predetermined distances or lengths, such as
graduation marks. The sequence of two or more components may correlate with multiple
point locations on a patient, such as a skin puncture site and an arteriotomy site.

[0042] The location indicium 160 may be disposed on the bladder 140. In some
embodiments, the location indicium 160 may be disposed on an inner surface of the bladder
140 as shown in FIGS. 2B and 2C. Disposition of the location indicium 160 on the inner
surface of the bladder 140 may provide protection from being inadvertently removed or
otherwise damaged through physical contact and/or chemical contact, e.g. with cleaning
agents. The patient may also be protected from contact with the location indicium 160 such

as printing chemicals, surface roughness, etc.
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[0043] The location indicium 160 may be disposed adjacent a center location of the
bladder 140. The location indicium 160 may be disposed adjacent the apex 170 of the
bladder 140. The location indicium 160 may be disposed a distance O offset from the center
and/or the apex 170 of the bladder 140 as shown in FIG. 2C. The offset distance may
correlate to the distance between the skin puncture site and the arteriotomy site or may
correlate to other marks on a patient’s skin.

[0044] Alignment of the compression member 110 with the puncture site on a patient
may facilitate hemostasis. Alignment may be facilitated by viewing the puncture site through
a transparent or translucent top plate 130 and/or bladder 140. Alignment may be further
facilitated by visually aligning the location indicium 160 with the puncture site. In some
instances, aligning the location indicium 160 disposed on the compression member 110 with
a puncture site on a patient may need to take into account parallax.

[0045] FIG. 4. illustrates the effects of parallax as may be applicable to inflatable
hemostasis devices. A location indicium LI is shown disposed a height H above the skin
surface S of a patient. A normal viewing position V1, i.e. normal to a top plate TP, defines a
projected indicium location P1 on the skin surface S. A second viewing position V2,
angularly offset from V1 by an angle q, defines a second projected indicium location P2 on
the skin surface S. The distance D between P1 and P2 may be approximated by the
equation D = H X Tangent(a). Patient anatomy, position of the puncture site and patient
movement may all contribute to a wide variation in viewing angles a relative to an axis
normal to the top plate TP. The location indicium LI may also be disposed at a significant
height H above the skin surface S. These two factors may result in misalignment of the
indicium LI relative to a puncture site on a patient even when alignment may visually appear
to be correct. For example, an angular difference a of 45 degrees and a height H of 3 mm
may combine to produce a distance D approaching 3 mm between the two projected
indicium locations P1, P2 on the skin S. In some instances, a miss-alignment distance may
cause insufficient compression to a puncture site. Hence, a reduction in the parallax effect
may facilitate compression of a puncture site. For a second example, an included angle a of
45 degrees between two viewing positions V1, V2 and a height H of 3 mm may combine to
produce a distance D approaching 3 mm between two projected indicium locations P1, P2
on the skin S when neither of the viewing angles are normal to the top plate TP.

[0046] The inflatable hemostasis device 100 may be configured to limit the parallax
effect (distance D). For example, compression member 110 may be configured to limit the
parallax distance D as described above for a viewing angle a of 45 degrees to 5, 4, 3, 2, 1,
0.5, 0.25 mm or less. The parallax effect may be reduced by reducing the height H. In

certain instances reducing the height H by disposition of the location indicium 160 on the
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inner surface of the bladder 140 may reduce the parallax effect. The bladder 140 may be
adjacent to or in direct contact with the patient’s skin when inflated, thereby positioning the
location indicium adjacent the skin. Disposition of the location indicium 160 on the inner
surface of the bladder 140, may limit the parallax effect D to be equivalent to the thickness of
the bladder 140 when viewed from a 45 degree viewing angle.

[0047] In some instances, minimizing the parallax effect when the hemostasis devise
100 is initially placed on the patient so that initial alignment of the indicium 160 with the
puncture site is correct may facilitate hemostasis. The bladder 140 may be partially inflated
or otherwise configured to be significantly close to or in contact with the skin of the patient
upon initial placement of the compression member 110 on the patient. The top plate 130
and/or bladder 140 may be configured to dispose the bladder 140 close to or in contact with
the skin of the patient when uninflated.

[0048] FIG. 2D shows an exploded view of the compression member 110. A
manufacturing process of the compression member 110 may comprise sealably coupling the
inflation port 150 to the top surface of the top plate 130 and sealably coupling the bladder
140 along the perimeter thereof to the bottom surface of the top plate 130. Methods of
coupling inflation port 150 to the top surface of the top plate 130 and the bladder 140 to the
bottom surface of the top plate 130 may comprise ultra-sonic welding, radio frequency
welding, solvent bonding, boding with adhesives, etc.

[0049] The manufacturing process may also comprise placement of the location indicium
160 on the inner surface of the bladder 140 prior to coupling the bladder 140 to the top plate
130. The process of placing the location indicium 160 on the bladder 140 may comprise
altering the visible properties of the bladder 140 during or after the forming process of the
bladder 140 which altering may comprise the forming of protrusions or recesses, surface
texturing, laser marking, chemical etching, heat staking, etc. The process of placing the
location indicium 160 on the bladder 140 may comprise adding a visible component, e.g. a
label, or a visible substance, e.g. ink, to the inner or outer surface of the bladder 140. The
process of applying the location indicium 160 to the bladder 140 may comprise preparing the
surface prior to applying the component or substance thereto. Such preparing may comprise
wiping the surface with a cleaning or degreasing agent such as isopropyl alcohol, removing
static charge, applying a primer, etching or otherwise altering the surface finish, etc. The
process of adding a visible substance may comprise pad printing, ink jet printing, screen
printing, laser marking, UV marking, thermal transfer printing, etc.

[00560] The process of placing the location indicium 160 on the bladder 140 may
comprise initially determining the position for the location indicium 160 on the bladder 140.

The determining process may include identifying the apex 170 of the bladder 140 when
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inflated and thereafter, using the identified apex 170 as a reference point for the position of
the location indicium 160. The positioning of the location indicium 160 relative to the apex
170 may comprise assessment of at least one of the distance between the arteriotomy site
and the puncture site, depth of the compression, shape of the bladder 140 when inflated,
shape of the preform of the bladder 140, direction of blood flow through an artery, etc.
[00561] The manufacturing process of the compression member 110 may also comprise
adding or removing fluid from the bladder 140 after coupling the bladder 140 and the inflation
port 150 to the top plate 130. The manufacturing process of the inflatable hemostasis device
100 may further comprise coupling the compression member 110 to a securement system
120

[0052] FIGS. 5A-5D show various stages of the compression member 110 in use. FIG.
5A is a top view of a portion of a patient comprising a vascular access site. FIG 5A shows a
puncture site PS on the skin surface, an artery AR beneath the skin surface, blood flow
direction F and an arteriotomy site AS. The arteriotomy site AS is shown at a length L
upstream, i.e. opposite the direction of blood flow F, of the skin puncture site PS.

[00563] FIG. 5B is a top view of the compression member 110 disposed on the portion of
a patient shown in FIG. 5A. Inflation port 150 is shown not obstructing the view of the
puncture site PS. Also shown is the location indicium 160 aligned adjacent the skin puncture
site PS. FIG. 5C is a cross-sectional side view of the illustration of FIG. 5B. FIG. 5C shows
an uninflated bladder 140 disposed adjacent the skin surface S and the location indicium
160 aligned adjacent the skin puncture site PS. FIG. 5D shows the illustration of FIG. 5C
with the bladder 140 inflated. Compression of the patient’s skin and artery AR is shown. The
location indicium 160 is shown adjacent the skin puncture site PS and the apex 170 of the
inflated bladder 140 is shown adjacent the arteriotomy site AS. In other embodiments, the
indicium may extend over both the skin puncture site and the arteriotomy site.

[0064] The method of use may comprise the steps or processes described below. A
vascular access catheter or needle may be initially present prior to use of the inflatable
hemostasis device 100 comprising the compression member 110. The bladder 140 may be
initially uninflated, partially inflated, or substantially fully inflated, or the bladder 140 may
contain a vacuum. The practitioner may adjust the level of inflation of the bladder 140 prior to
placing the compression member 110 on the patient. For example, the practitioner may
partially inflate the bladder 140 so that the indicium 160 disposed on the bladder 140 is
adjacent the skin of the patient. As illustrated in FIGS. 5B and 5C, the practitioner may place
the compression member 110 on the patient and align the location indicium 160 with the skin
puncture site PS or the practitioner may align the location indicium 160 offset a predefined

distance from the skin puncture site PS. The practitioner may rotationally align the

10



WO 2019/199969 PCT/US2019/026785

compression member 110 with a longitudinal axis of the artery and the direction of blood flow
F. At this stage, the bladder 140 may be uninflated, partially inflated, substantially fully
inflated or contain a vacuum. The practitioner may secure the compression member 110 to
the patient using the securement system 120 as shown in FIG. 5B. The practitioner may
adjust the level of inflation in the bladder 140 after securement so as to prevent bleeding.
The practitioner may assess alignment of the compression member 110 after securement
and adjust the positional or rotational alignment. The practitioner may adjust the level of
inflation of the bladder 140 according to a predetermined protocol or in response to a patient
condition such as discomfort, bleeding, etc. Once hemostasis is achieved, the securement
system 120 may be disabled and the compression member 110 removed.

[0065] 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.

[0056] FIGS. 6A and 6B show a second 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. 6A and 6B includes a compression
member 210 that may, in some respects, resemble the compression member 110 of FIGS. 1
and 2A-2D. 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 FIG. 1 may not be shown or identified by a reference
numeral in the drawings or specifically discussed in the written description that follows FIGS.
6A and 6B. 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. 6A and 6B. 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, 2A-2D can be
employed with the hemostasis device 200 and related components of FIGS. 6A and 6B, and
vice versa.

[0057] FIG. 6A is a top view of a second embodiment of a vascular access hemostasis

device 200 configured to provide compression to the radial artery of a patient. The
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hemostasis device 200 comprises a securement system 220 and a compression member
210. The securement system 220 comprises two bands and may be configured to be
secured to the wrist of a patient. The securement system 220 is coupled to the compression
member 210. The compression member 210, as shown in FIG. 6A, is specifically configured
to provide compression to the radial artery of a patient. However, the compression member
210 as described herein may be considered generic. Said another way, the compression
member 210 may be configured to provide compression to other various locations on a
patient, such as a wrist, hand, or foot. The compression member 210 may comprise a top
plate 230, a bladder 240, an inflation port 250, a location indicium 260, and an inflation tube
270. The top plate 220 is shown partially cut out in FIG. 6A to show the location indicium 260
disposed on an inner surface of the bladder 240. The inflation tube 270 may be in fluid
communication with the bladder 240 at one end. The inflation tube 270 may be coupled to
and in fluid communication with the inflation port 250 at another end. The inflation tube 270
may also be coupled to the top plate 230 at one or more locations. The inflation tube 270
may in fluid communication with an orifice (not shown) extending through the top plate 230.
[0068] FIG. 6B is a perspective view of the compression member 210. The top plate 230
may be rigid and may be non-flat as shown in FIG. 6B The top plate 230 may comprise
curvature to fit partially around a patient’s wrist or other portion of a patient. The curvature of
the top plate 230 may also be configured to provide alignment of the bladder 240 with a
puncture site. The bladder 240 is shown in an inflated state. The location indicium 260 as
shown may be disposed on an inner surface of the bladder 240.

[0059] 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
thereof, as recited throughout this specification are not necessarily all referring to the same
embodiment.

[0060] 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.

12



WO 2019/199969 PCT/US2019/026785

10.

11.

12.

13.

CLAIMS

. Aninflatable hemostasis device, comprising:

a top plate; and

a bladder sealably coupled to the top plate along a perimeter of the bladder,

wherein the bladder comprises a location indicium.
The inflatable hemostasis device of claim 1, further comprising an inflatable
hemostasis device securement system coupled to the top plate, wherein the
securement system is configured to secure the bladder over a puncture site.
The inflatable hemostasis device of any one of claims 1-2, wherein the bladder and
top plate are transparent.
The inflatable hemostasis device of any one of claims 1-3, wherein a projected
indicium location on a patient viewed from an angle of 45 degrees away from a
normal axis to the top plate is less than 3 mm away from a projected indicium
location on the patient when viewed along the normal axis.
The inflatable hemostasis device of any one of claims 1—4, wherein the location
indicium is disposed on a bladder surface.
The inflatable hemostasis device of any one of claims 1-5, wherein the location
indicium is disposed adjacent a central location of the bladder.
The inflatable hemostasis device of any one of claims 1-6, wherein the location
indicium is disposed adjacent an apex of the bladder when inflated.
The inflatable hemostasis device of any one of claims 1-7, wherein the location
indicium is located on an inner surface of the bladder.
The inflatable hemostasis device of any one of claims 1-8, wherein the location
indicium comprises a visibly altered portion of a bladder surface.
The inflatable hemostasis device of any one of claims 1-9, where the indicium
comprises at least one of a dot, arrow point, circle, ellipse, polygon, intersecting line
segments, orthogonal line segments, and contour lines and any combination thereof.
The inflatable hemostasis device of any one of claims 1-10, wherein the top plate is
rigid.
A method of applying a compressive force to a puncture site, comprising:

obtaining an inflatable hemostasis device comprising:

a transparent fluid bladder, wherein the bladder comprises a location
indicium disposed thereon; and

aligning the location indicium with the puncture site.

The method of claim 12, further comprising moving the location indicium closer to the

skin of the patient by at least partially inflating the bladder.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

The method of any one of claims 12—-13, further comprising adjusting the alignment
of the location indicium with the puncture site based on visual observation of
insufficient alignment of the location indicium relative to the puncture site.
The method of any one of claims 12—14, wherein the location indicium is disposed on
an inner surface of the bladder.
The method of any one of claims 12—15, further comprising securing the inflatable
hemostasis device to a patient.
The method of any one of claims 12—16, further comprising adjusting a fluid volume
in the bladder prior to securing the device to a patient.
A method of assembling an inflatable hemostasis device comprising:

obtaining a top plate and a bladder;

marking the bladder with a location indicium; and

sealably coupling the bladder to a bottom surface of the top plate.
The method of claim 18, wherein marking the bladder comprises visibly altering a
portion of a bladder surface.
The method of claim 18, wherein marking the bladder comprises at least one of laser
marking, attaching a label, chemical etching, heat staking, forming depressions or
protrusions, and printing.
The method of claim 18, wherein marking the bladder comprises disposing a visible
substance on an inner surface of the bladder.
The method of any one of claims 18-21, further comprising preparing the inner
surface for marking comprising at least one of wiping the surface with a degreasing
agent, applying a primer, altering the surface finish and removing static charge.
An inflatable hemostasis device, comprising:

an inflated transparent bladder;

a securement system coupled to the bladder; and

a location indicium disposed on the inflatable hemostasis device,

wherein when viewed from two viewing positions defining an included angle of 45

degrees therebetween, a distance between two visually projected indicium

locations on a patient’s skin is less than 3 mm.

14



WO 2019/199969 PCT/US2019/026785

1/10

100

120

120

FIG. 1



PCT/US2019/026785

WO 2019/199969

2/10

2C «—

150

115

110
\

2B

160

2C «—

140

135

132

130

131

FIG. 2A



WO 2019/199969 PCT/US2019/026785

3/10

150

110

}I//////////////////////////////////A
N

FIG. 2B 170

110
150

130

WAL L T LI l [al L ]




WO 2019/199969 PCT/US2019/026785

4/10

110

140

160

FIG. 2D



99999999999999999999999999999

5/10

FIG. 3



WO 2019/199969

6/10

]

PCT/US2019/026785

P2

FIG. 4



WO 2019/199969 PCT/US2019/026785

7/10

FIG. 5A

FIG. 5B



WO 2019/199969 PCT/US2019/026785

8/10
110
150

\ [ —>
130

2 2.2 27 2V 27 2227272 2287l Lol

FIG. 5C

110

160 130 S

FIG. 5D



WO 2019/199969 PCT/US2019/026785

9/10

200

(=]
™~N
™~
(=]
o
™~
Q
w-
o ™~
H
N\ \
/ N\ (=]
= N
& 4
. J
~—
\

270

220

250

CAIR A

FIG. 6A



WO 2019/199969 PCT/US2019/026785

10/10

210\\/\

S

230

270

240

FIG. 6B



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2019/026785

A. CLASSIFICATION OF SUBJECT MATTER

A61B 17/135(2006.01)i, A61M 39/02(2006.01)i, A61B 17/12(2006.01)i, A61B 17/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61B 17/135; A61B 17/00; A61B 17/12; A61B 17/132; A61F 13/00; A61M 39/02

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

location indicium, securement system

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS(KIPO internal) & Keywords: puncture site, inflatable, hemostasis, top plate, bladder,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2012-0238934 A1 (DURING, E.) 20 September 2012 1-3,12-14,18-23
See abstract; paragraphs [0026]-[0034]; claims 16-36; figures 1-14.

X US 2018-0028195 A1 (BENZ, P. et al.) 01 February 2018 1-3,12-14,18-20, 23
See abstract; paragraphs [0038]-[0074]; figures 1-9.

Y 21-22

Y JP 2012-010823 A (TERUMO CORP.) 19 January 2012 21-22
See abstract; paragraphs [0023]-[0052]; claims 1-3; figures 1-4.

X US 2018-0014832 A1 (MERIT MEDICAL SYSTEMS, INC.) 18 January 2018 1-3,12-14,18-20, 23
See abstract; paragraphs [0019]-[0034]; figures 1-10.

Y 21-22

Y US 2018-0000494 A1 (TERUMO KABUSHIKI KAISHA) 04 January 2018 21-22
See abstract; paragraphs [0075]-[0089]; figures 1-7.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E"  earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search
29 July 2019 (29.07.2019)

Date of mailing of the international search report

30 July 2019 (30.07.2019)

Name and mailing address of the [SA/KR
) International Application Division
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer .

f
v
G
,,,::;:f
2
eriy
5
%
4 2

Kim, Yeonkyung

,
g,
V’/iw;
7
77
s
K
e i

Telephone No. +82-42-481-3325 St

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2019/026785

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.:
because they relate to patts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 4-11, 15-17
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2019/026785
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012-0238934 Al 20/09/2012 EP 2506780 Al 10/10/2012
SE 0950917 Al 31/05/2011
SE 534229 C2 07/06/2011
WO 2011-065914 Al 03/06/2011
US 2018-0028195 Al 01/02/2018 US 2015-0018869 Al 15/01/2015
US 2018-0199947 Al 19/07/2018
US 2018-0310944 Al 01/11/2018
US 9427239 B2 30/08/2016
JP 2012-010823 A 19/01/2012 BR MU9002455 U2 02/04/2013
CN 201977871 U 21/09/2011
MY 155773 A 30/11/2015
SG 177047 Al 30/01/2012
US 2018-0014832 Al 18/01/2018 AU 2017-299466 Al 03/01/2019
CA 3027665 Al 25/01/2018
EP 3484559 Al 22/05/2019
WO 2018-017365 Al 25/01/2018
US 2018-0000494 Al 04/01/2018 AT 498363 T 15/03/2011
AT 539686 T 15/01/2012
EP 1382306 A2 21/01/2004
EP 1382306 A3 16/06/2004
EP 1382306 Bl 15/07/2009
EP 2070483 A2 17/06/2009
EP 2070483 A3 12/08/2009
EP 2070483 B1 16/02/2011
EP 2245998 Al 03/11/2010
EP 2245998 B1 04/01/2012
ES 2357921 T3 03/05/2011
ES 2375464 T3 01/03/2012
HK 1147924 Al 25/05/2012
JP 2004-041599 A 12/02/2004
JP 2004-154413 A 03/06/2004
JP 2004-201829 A 22/07/2004
JP 3974467 B2 12/09/2007
JP 4125095 B2 23/07/2008
JP 4136647 B2 20/08/2008
US 10058334 Bl 28/08/2018
US 10219809 B2 05/03/2019
US 2004-0098035 Al 20/05/2004
US 2009-0138039 Al 28/05/2009
US 2013-0116725 Al 09/05/2013
US 2013-0178894 Al 11/07/2013
US 2013-0245674 Al 19/09/2013
US 2013-0245675 Al 19/09/2013
US 2013-0282048 Al 24/10/2013
US 2013-0289613 Al 31/10/2013

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2019/026785
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2016-0338709 Al 24/11/2016
US 2018-0000491 Al 04/01/2018
US 2018-0000492 Al 04/01/2018
US 2018-0000493 Al 04/01/2018
US 2018-0014833 Al 18/01/2018
US 2018-0228496 Al 16/08/2018
US 7498477 B2 03/03/2009
US 8481803 B2 09/07/2013
US 8481805 B2 09/07/2013
US 8524974 B2 03/09/2013
US 8759603 B2 24/06/2014
US 9895155 B2 20/02/2018
US 9936959 B2 10/04/2018
US 9949741 B2 24/04/2018

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

