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(57) Abstract: A device configured to apply a compress-
ive force to a patient's skin at the site of a wound to as-
sist in hemostasis. The device comprises a footplate con-
figured to adhere to the patient's skin, a receiving device
positioned on the footplate, a plunger positioned within
the receiving device and configured to move through
both the receiving device and the footplate such that a
downward force applied on the plunger toward the pa-
tient's skin results in the plunger moving through the re-
cetving device and the footplate until the plunger con-
tacts the patient's skin, and motion restricting means in-
terposed between the receiving device and the plunger,
the motion restricting means configured such that as the
plunger moves toward the skin movement of the plunger
away from the skin is restricted until the restricting
means are released.
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DEVICE FOR ACHIEVING HEMOSTASIS

BACKGROUND

[0002] The present disclosure relates to a device for achieving hemostasis at the site
of a wound.

[0003] There are many devices and procedures currently employed in the medical
field for achieving hemostasis at the site of a wound resulting, for example, from a dialysis
procedure.

[0004] Among such prior art devices and procedures are, for example: a non-woven
sponge manually applied directly to the site of the bleeding at the wound; clamp-type devices
around the arm of the patient; and notch-shaped compression pad tightened around the arm of
the patient much like an electrical tie.

[0005] Each of these prior art devices and procedures require extensive interaction
with a patient by a medical technician. For example, a non-woven sponge requires the
medical technician apply pressure to the wound until hemostasis is achieved. Similarly, a
notch-shaped compression device requires the medical technician to use both hands to wrap
the device around the arm (or leg) or a patient such that the pressure is applied appropriately

to the wound. None of these prior art devices provides the medical technician with a device
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that can be applied with a single hand 1n a manner that allows the medical technician to leave

the patient before hemostasis 1s achieved.

SUMMARY

[0006] This disclosure 1s not Iimited to the particular systems, devices and methods

described, as these may vary. The terminology used 1n the description 1s tor the purpose of
describing the particular versions or embodiments only, and 1s not intended to limit the scope.

2% ¢

[0007] As used in this document, the singular forms ““a,” “an,” and “the” include
plural references unless the context clearly dictates otherwise. Unless defined otherwise, all
technical and scientific terms used herein have the same meanings as commonly understood
by one of ordinary skill in the art. Nothing in this document 1s to be construed as an
admission that the embodiments described 1n this document are not entitled to antedate such
disclosure by virtue of prior invention. As used 1n this document, the term “comprising’”
means “including, but not limited to.”

[0008] In one general respect, the embodiments disclose a device configured to
apply a compressive force to a patient’s skin at the site of a wound to assist in hemostasis.
The device comprises a footplate, a receiving device positioned on the footplate, a plunger
positioned within the receiving device and configured to move therethrough, and motion
restricting means interposed between the receiving device and the plunger, the motion
restricting means configured such that as the plunger moves toward the skin movement of the
plunger away from the skin 1s restricted until the restricting means are released.

[0009] In another general respect, the embodiments disclose a device configured to
apply a compressive force against a patient’s skin at the site of a wound to assist 1n

hemostasis. The device comprises a footplate contigured to adhere the device to the patient’s

skin, a receiving device positioned on the footplate, a plunger positioned within the receiving
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device and configured to move through both the receiving device and the footplate such that a
downward force applied on the plunger toward the patient’s skin results in the plunger
moving through the receiving device and the footplate until the plunger contacts the patient’s
skin, and motion restricting means interposed between the recerving device and the plunger,
the motion restricting means configured such that as the plunger moves toward the skin
movement of the plunger away from the skin 1s restricted until the restricting means are

released.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Referring now to the drawings, in which like numerals represent like parts in
the several views:

[0011] FIG. 1 illustrates an exemplary embodiment of a hemostasis device.

[0012] FIG. 2 illustrates the hemostasis device of FIG. 1, showing a plunger in an
internally ratcheted cylinder prior to use.

[0013] FIG. 3 illustrates the hemostasis device of FIG. 1, showing the plunger fully
advanced 1n the cylinder against a wound site.,

[0014] FIG. 4 illustrates a second exemplary embodiment of a hemostasis device.

[0015] FIG. 5 illustrates a third exemplary embodiment of a hemostasis device.

[0016] FIG. 6 1llustrates a fourth exemplary embodiment of a hemostasis device.

[0017] FIGS. 7A and 7B illustrate an exemplary plunger for use in the hemostasis

device of FIG. 6.

DETAILED DESCRIPTION

[0018] The present disclosure relates to a hemostasis device configured to apply
pressure to a bleeding wound on a patient. The hemostasis device 1s contigured such that a

medical technician may adhere the device about the wound, apply pressure to the wound
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using a mechanical plunger, and leave the hemostasis device adhered to the patient until
hemostasis 1s achieved. The hemostasis device may be sized and configured such that 1t may
be used on a patient’s forearm, upper arm, head, chest, back, thigh, lower leg, or any other
body part. As discussed herein, the hemostasis device 1s applied to a puncture wound
resulting from a hemodialysis procedure; however, the hemostasis device as discussed herein
may be applied to any type of wound where hemostasis 1s desired. For example, the
hemostasis device described herein may be applied to wounds resulting from abrasions,
1nC1s10ns, lacerations, avulsions, amputations, or any other wound where hemostasis 1s
desired.

[0019] An exemplary hemostasis device 1 may comprise a footplate 2, a receiving
device such as cylinder 3 positioned on the footplate 2, a plunger 4 and, in the embodiments
of FIGS. 1-3 and 5, one or more stabilizing means such as the one or more curved arms 5 on
the footplate 2. The footplate 2 may be made from a flexible material such that the contour
of the footplate 1s capable of adjusting to various areas of the body having different
curvatures. Also, it should be noted that the receiving device 1s shown as a cylinder 3 by way
of example only. Additional shapes such as a rectangle, square, oval, or other geometric
shape that allows the receiving device to accept the plunger 4.

[0020] The engagement of the plunger 4 within the cylinder 3 provides for one-
directional movement of the plunger 4 with respect to the cylinder 3 such as, for example, by
use of a ratcheting mechanism. In one embodiment, one or more racks 6 positioned on the
plunger 4 may engage a pawl 15 positioned in cylinder 3 in such manner as to limit plunger 4
to movement downwardly in cylinder 3. In other words, plunger 4 may be forced
downwardly toward the wound site, but 1s restrained from upward movement in the cylinder
3 by the combination and position of the one or more racks 6 and the internally positioned

pawl 15 resulting in a ratcheting in the cylinder 3. In another embodiment, one or more racks
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6 on the cylinder 3 may engage a pawl positioned on plunger 4 in such manner as to limit
plunger 4 to movement downwardly in cylinder 3. In yet another embodiment, one or more
racks 6 on the plunger 4 may engage corresponding racks 16 positioned in cylinder 3 in such
manner as to limit plunger 4 to movement downwardly in cylinder 3.

[0021] As shown in the embodiments represented in FIGS. 1-5, an upper portion of
the plunger 4 may be bifurcated as indicated by the numerals 7 and 8 whereby, due to the
resilience of the material from which the plunger 4 is made, to force the bifurcations 7 and 8
outwardly against the interior of the cylinder 3, thereby to force the external ratchets 6 on
plunger 4 into engagement with the internal ratchets in cylinder 3. As discussed above, this
arrangement restrains the plunger 4 from upward movement in the cylinder 3.

[0022] The bifurcated portions 7 and 8 at the top of the plunger 4 may be, at their
extreme upper ends, arcuate shaped 9, and are adapted to be engaged by a medical technician
when the hemostasis device 1 1s operated. For example, the medical technician may engage
the top of the plunger 4 with their finger, thumb, palm, or other body part that allows the
medical technician to assert a downward pressure on the plunger.

[0023] 'The bottom of the plunger 4 may include a compression surface 10 having a
compression pad 11 adhered thereto. The compression pad 11 may have a pro-coagulant
coating such as calcium alginate, oxidized regenerated cellulose, seaweed extracts, a pro-
coagulant polymer, another pro-coagulant coating, or combinations of two or more of these.
The compression pad 11 may also have an antimicrobial coating such as silver or
chlorhexidine.

[0024] One or more pads 12, with adhesive surfaces on both faces thereof, may be
applied to the bottom of the footplate 2 such that, during operation, the pads may adhere to
the skin 13 of the patient when the hemostasis device 1 1s in use, thereby securing the

footplate 2 to the patient’s skin to prevent the hemostasis device from shifting position on the
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skin when in use. The size of the pads 12 may be determined relative to the pressure being
applied by the hemostasis device 1 to the wound site and/or the part of the body to which the
hemostasis device 1 1s being applied. The size of the pads 12 may also be determined relative
to the type of adhesive used on the pads 12. For example, the pulling force exerted on the
patient’s skin by the one or more pads 12 should be greater than the compressive force
applied on the wound site by the plunger 4. Higher compressive forces applied on the wound
site may be achieved by increasing the surface area of the pads 12 that are in contact with the
skin, either by increasing the size and/or number of pads 12, using an adhesive having greater
adhesive strength, or a combination of the two. Typical temporary medical adhesives may be
used such that when hemostasis 1s achieved, the hemostasis device 1 1s easily removed.

[0025] As shown in FIGS. 1-3, additional features such as curved arms 5 may be
included on footplate 2. For example, the curved arms 5 may be engaged by the thumb and
middle finger of the medical technician when the hemostasis device 1 1s in use.

Alternatively, the curved arms S may be engaged by the index and middle fingers of the
medical technician when the hemostasis device 1 1s in use. Either method of operation
provides a single-handed operation style allowing the medical technician to quickly and
efficiently apply the hemostasis device 1.

[0026] The footplate 2 may also be provided with apertures 14 configured and
positioned to allow the medical technician to observe the position of the rounded portion 10
of the plunger 4 and the compression pad 11 relative to the site of the wound to assure that
the hemostasis device 1 1s properly positioned over the wound site.

[0027] It should be noted that the hemostasis device as shown in FIGS. 1-5 1s shown
by way of example only. Additional design features may be incorporated. For example,
although only a ratcheting mechanism 1s disclosed herein to permit only unidirectional

movement of plunger 4 in cylinder 3, additional locking mechanisms such as a screw



CA 02825288 2013-07-19
WO 2012/100162 PCT/US2012/022030

machine (not shown herein) or other stmilar mechanisms may be employed. Similarly, the
hemostasis device 1 may be formed by injection molding of a resilient thermoplastic
polymer, although other equivalent materials and methods may be used.

[0028] The method of using the hemostasis device 1 to achieve hemostasis at the
site of a puncture wound will now be described. In practice, atter the removal of the needle
from the puncture site in a patient's arm, the hemostasis device 1 may be positioned over the
puncture site, the apertures 14 in the footplate 2 permitting visual observance by the medical
technician to insure that the compression surface 10 of the plunger 4 and compression pad 11
adhered thereto are placed over the puncture site.

[0029] The adhesive pads 12 may securely hold the hemostasis device 1 in position
on the skin 13. A finger of the medical technician may be placed on the arcuate elements 9 of
the plunger 4. A second finger of the medical technician may be placed in engagement with
one of the curved arms S as a third finger ot the medical technician may be placed 1n
engagement with the other of the curved arms 5. The first finger may be used to torce down
the plunger 4 until the compression pad 11 firmly bears against the puncture wound, the
second and third fingers of the medical technician in clamping engagement with the curved
arms S holding the hemostasis device 1 firmly in position until hemostasis 1s achieved.
Because the plunger 4 is prevented from moving away from the puncture wound due to the
ratcheting effect between the cylinder 3 and the plunger 4, the first finger of the medical
technician may be removed from the arcuate elements 9 of the plunger 4. Similarly, as
adhesive pads 12 may hold the hemostasis device to the skin 13 of the patient, the medical
technician may remove their second and third fingers as well, leaving the device temporarily

adhered to the patient’s skin such that the plunger 4 maintains pressure on the puncture site.
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[0030] After hemostasis has been achieved, the hemostasis device 1 may be
removed from the skin 13 of the patient, and a surgical dressing may then be applied to the
site of the puncture wound.

[0031] In the alternate embodiment shown in FIG. 4, the curved arms 5 have been
dispensed with. Two fingers, for example the thumb and middle finger of the medical
technician, may engage the cylinder 3 on opposite sides thereof and function just as they did
in the embodiment of FIGS. 1-3.

[0032] In the alternate embodiment shown in FIG. 5, only one curved arm 5 is
employed. Two fingers, for example the thumb and middle finger of the medical technician,
may engage curved arm S and the side of cylinder 3 opposite the curved arm S. In this
embodiment, the thumb and middle finger of the medical technician function just as they did
in the embodiment shown 1n FIGS. 1-3.

[0033] FIGS. 6, 7a and 7b illustrate another embodiment of the hemostasis device
21. Like hemostasis device 1, the hemostasis device 21 may comprise a footplate 22, a
cylinder 23 centrally positioned on footplate 22, and a plunger 24. Though not shown in
FIGS. 6, 7a and 7b, the footplate 22 may further include stabilizing means such as curved
arms 3 as discussed above.

[0034] The engagement of the plunger 24 within the cylinder 23 provides for one-
directional movement of the plunger 24 with respect to the cylinder 23 by use of a ratcheting
mechanism. In the embodiment shown in FIGS. 6, 7a and 7b, a plurality of racks 26 attached
to the plunger 24 may engage a corresponding pawl or rack (not shown) in the cylinder 23 in
such manner as to limit the plunger 24 to movement downwardly in the cylinder 23. In other
words, the plunger 24 may be forced downwardly toward the wound site, but 1s restrained
from movement upwardly in the cylinder 23 by the combination and position of racks 26 and

the corresponding pawls or racks in the cylinder 23. In another embodiment, a single rack 26
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1s attached to the plunger 24 and may engage a corresponding pawl or rack in the cylinder 23.
In yet another embodiment, one or more racks 26 positioned on the cylinder 23 may engage a
pawl positioned on plunger 24 in such manner as to limit plunger 24 to movement
downwardly in cylinder 23.

[0035] As shown in FIGS. 7a and 7b, the plunger 24 may include various
components. For example, the plunger 24 may be designed and configured such that the
plunger includes a central plunger portion 34 and wings 35a and 35b. The central plunger
portion 34 may be configured to receive applied downward force as provided by the medical
technician. The wings 35a and 35b may include the racks 26 such that as the medical
technician applies force to the central plunger portion 34, the wings 35a and 35b ratchet
downward against the racks 26 of the cylinder 23. The wings 35a and 35b may also provide
a means for releasing the pressure being applied to the wound by the plunger 24. The wings
35a and 35b may be squeezed toward the central plunger portion 34, thereby disengaging the
racks 26, allowing the plunger 24 to move away from the wound site. This may be done
when hemostasis 1s achieved or if too much pressure has been applied to the wound.

[0036] Similarly, the bottom of the plunger 24 may include a compression surface
30 having a compression pad 31 adhered thereto. The compression pad 31 may have a pro-
coagulant coating such as calcium alginate, oxidized regenerated cellulose, seaweed extracts,
a pro-coagulant polymer, another pro-coagulant coating, or combinations of two or more of
these. The compression pad 31 may also have an antimicrobial coating such as silver or
chlorhexidine.

[0037] One or more adhesive pads 32 having adhesive surfaces may be applied to
the bottom of the footplate 22 such that, during operation, the pads 32 may adhere to the skin
of the patient when the hemostasis device 21 1s in use, thereby securing the footplate 22 to the

patient’s skin to prevent the hemostasis device from shifting position on the skin when 1n use.
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The size of the pads 32 may be determined relative to the pressure being applied by the
hemostasis device 21 to the wound site and/or the part of the body to which the hemostasis
device 1 is being applied. The size of the pads may also be determined relative to the type of
adhesive being used on the pads. For example, the pulling force exerted on the patients skin
by the one or more pads 32 should be greater than the compressive force applied on the
wound site by the plunger 24. Higher compressive forces applied on the wound site may be
achieved by increasing the surface area of the pads 12 that are in contact with the skin, either
by increasing the size and/or number of pads 12, using an adhesive having greater adhesive
strength, or a combination of the two. Typical temporary medical adhesives may be used
such that when hemostasis 1s achieved, the hemostasis device 21 1s easily removed.

[0038] The method as discussed above for operating hemostasis device 1 1s
applicable as well to hemostasis device 21. The hemostasis device 21 1s placed on the skin of
a patient about a wound and adhered to the skin via one or more adhesive pads 32. The
plunger 24 is then pressed downward toward the wound site until appropriate pressure has
been applied to the wound by the compression pad 31. The hemostasis device 21 1s then left
1n position, thereby allowing the medical technician operating the device to pertorm other
tasks until hemostasis i1s achieved.

[0039] It should be noted that the configurations and mechanisms discussed above
are shown by way of example only. Additional configurations and mechanisms may be used
to implement a hemostasis device. For example, a compressive force may be applied directly
to the footplate. As above, the tootplate may be adhered directly to a patient’s skin proximal
a wound. An inflatable bladder or other mechanical expander may be positioned between the
footplate and the wound or between the footplate and a second plate positioned on the side of
the footplate distal to the wound and attached to the footplate only at each end such that the

bladder 1s positioned between the footplate and the second plate. The bladder or other

10



CA 02825288 2013-07-19
WO 2012/100162 PCT/US2012/022030

mechanical expander may then be inflated, exerting a force against the tootplate and thus
providing a compressive force against the wound. Once hemostasis 1s achieved, the bladder
or other mechanical expander may be deactivated and the tootplate removed from the
patient’s skin. Examples of alternative mechanical expanders that may also be used include
spring-loaded and threaded expanding devices.

[0040] Various of the above-disclosed and other features and functions, or
alternatives thereof, may be combined 1into many other different systems or applications.
Various presently unforeseen or unanticipated alternatives, moditications, variations or
improvements therein may be subsequently made by those skilled 1n the art, each of which 1s

also intended to be encompassed by the disclosed embodiments.
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What 1s claimed is:

1. A device configured for one-handced affixation to a patient's skin about a wound and
application of a compressive [orce to the wound, the device comprising:

a footplate comprising a bottom surface and onc or more adhesive pads
applied to the bottom surface and sized such that the adhesive strength of the one or morc
adhesive pads is greater than the compressive force applied to the wound, the footplate
configured to be removably aflixed to the patient's skin about the wound by one hand;

a receiving device positioned on the {ootplate;

a plunger comprising a central portion and a plurality of wings positioned about the
central portion, wherein the plunger is positioned within the recciving device and configured
o be engaged by a digit of the hand to move the plungcr through the rcceiving device toward
the wound to apply the compressive force to the wound; and

a plurality of motion restricting components interposed between the
receiving device and the plurality of wings, whercin the plurality of motion restricting
componcnts comprise at least one first ratcheting component within the recciving device and
al least onc second ratcheting component on the plurality of wings such that as the plunger
moves through the receiving device said at least onc second ratcheling component engages
sald at lcast onc first ralchcting componcnt, thercby restricting the plunger from moving away

from the patient's skin.

2. The device of claim 1, wherein the footplate further comprises stabilizing mecans.

3. The device of claim 2, wherein the stabilizing means comprises at least one curved

protrusion c¢xtending away {rom the footplate.

12
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4, The device of claim 1, wherein the plurality of wings are configurcd such that moving
the wings toward the central plunger portion disengages the at Icast onc second ratcheting
component on the plunger from the at least one first ratcheting component within the

receiving device.

S. The device of claim 1, wherein the plurality of motion restricting components
comprise a plurality of racks within the receiving device and a plurality of racks on the
plurality of wings such that as the plunger moves through the receiving device at least one
rack on the plurality of wings engages at least one rack within the recciving device, thereby

restricting the plunger from moving away from the patient's skin.

0. The device of claim 1, wherein the plunger [urther comprises a compression pad for

applying prcssure to the patient's skin.

7. A device configured for one-handed affixation to a patient's skin about a wound and
apphcation of a compressive force to the wound, the device comprising:

a lootplate comprising a bottom surface and one or more adhesive pads applied to the
bottom surface and sized such that the adhesive strength of the one or more adhesive pads is
greater than the compressive force applied to the wound, the footplate configured to be
removably allixcd to the skin about the wound;

a receiving device positioned on the footplate, the receiving device configured to be
engaged by at least onc digit of a user's hand for onc-handed affixation to the skin about the
wound:

a plunger comprising a central portion and a plurality of wings positioned about the

central portion, wherein the plunger is positioned within the receiving device and configured

13
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to be engaged by another digit of the user's hand for one-handed affixation to the skin about
the wound and for moving the plunger through the receiving device toward the wound to
apply the compressive force to the wound; and

a plurality of motion restricting components interposed between the receiving device
and the plurality of wings, wherein the plurality of motion restricting components comprises
at lcast one first ratcheting component within the receiving device and at least onc sccond
ratcheting component on the plurality of wings such that as the plunger moves through the
receiving device said at least one second ratcheting component engages said at least one first

ratcheting component, thereby restricting the plunger from moving away from the patient's

skin.
8. The device of claim 7, wherein the footplate further comprises stabilizing means.
9. The device of claim &, wherein the stabilizing means comprises at least one curved

protrusion extending away from the footplate.

10. The device of claim 7, wherein the plurality of wings are configured such that moving

the wings toward the central plunger portion disengages the at Icast one sccond ratchetin g
component on the plurality of wings from the at Icast one first ratcheting component within

the receiving device.

11.. The device of claim 7, wherein the plurality of motion restricting components
comprises a plurality of racks within the receiving device and a plurality of racks on the
plurality of wings such that as the plunger moves through the receiving device at least one

rack on the plurality of wings engages at least onc rack within the receiving device, thereby

14
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restricting the plunger from moving away from the patient's skin.

12. The device of claim 7, whercin the plunger further comprises a compression pad for

applying pressure to the patient's skin.

13. Use of the device according to any one of claims 1 to 12 to apply a compressive force

(0 a wound to assist 1n hemostasis.

15
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