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Field Of The Invention

This invention relates to wound care in general,

and more particularly to wound dressings.

Background Of The Invention

Laparcscopic surgery is rapidly becoming the
preferred form of surgery for many procedures.
Compared to conventional open surgery, laparoscopic
surgery is less invasive, reguires less recovery time
and generally results in fewer complications,
including a significantly lower infection rate. 1In
the United States, more than 50% of colectomies are
currently performed laparoscopically, as compared to
only 10% a decade ago. The trend towards laparoscopic
surgery is similar for many other procedures. In all,
over 4 million laparoscopic surgeries are performed
annually in the United States.

Laparcscopic surgery patients typically have 1 to
4 small (e.g., 0.5” to 1” long), “full thickness”
incisiocns (see Fig. 1) that generally need to be

treated for a period of 1 - 2 days. Surgical Site
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Infections (SSIs) remain a major concern for medical
personnel. SSIs can result in longer hospitalization
times, increased morbidity, increased mortality, and
potential reputaticnal and financial consequences to
healthcare institutions and medical personnel.

Under the current standard of care, laparoscopic
wounds are typically passively managed using standard
“basic care” practices regardless of the wound
complexity ({(e.g., non-healing wounds, fistulas,
infections, etc.). These standard “basic care”
practices generally involve closing the wound using
surgical sutures, staples or glue. The wound is then
left unprotected or is dressed, e.g., using “4x4
gauze” dressings. As a result, the wounds are often
unprotected from physical damage (e.g., from the
patient moving about or from external impact). In
additicon, with “4x4 gauze” dressings, there is no
effective way to actively remove exudates from weeping
wounds - at best, the “4x4 gauze” dressings might wick
exudates away from the wound, but they do not actively
pull exudates from the wound.

Negative pressure wound therapy (NPWT) has been
used for many years to accelerate the healing of
complicated, non-healing wounds after open surgery.
The key element of a NPWT system involves applying
suction to a fully-sealed absorbent dressing over a
period of days or weeks. The NPWT system works by

bringing the wound edges closer together to re-
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establish tissue integrity, draining wound exudates,
increasing blood flow, decreasing inflammation and
improving wound biochemistry. A number of
publications also indicate that NPWT may work to
reduce SSIs in high-risk patients.

No commercially-available NPWT system currently
exists which is specifically designed to treat
laparoscopic wounds. Commercially-available NPWT
systems currently utilize either electrically-powered
suction pumps or have an additional vacuum canister
that is attached to the patient. Commercially-
available NPWT systems are typically bulky, expensive
(e.g., units typically range in price from about 35400
to about $2000), and skill-intensive and time-
intensive in use. Commercially-available NPWT systems
have generally been limited to use only as a “last
resort” in severe cases, and have generally only been
used with large wounds generated during open surgery.

Thus there is a need for a novel NPWT system that
is designed for use with smaller incisional wounds
(including laparoscopic incisional wounds) which
typically heal much faster than larger open wounds and
which could benefit from the use of a smaller, simpler
and less expensive NPWT system to support wound

healing on a prophylactic basis.

Summary O0f The Invention
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The present invention comprises the provision and
use of a novel NPWT system that is designed for use
with smaller incisional wounds (including laparoscopic
incisicnal wounds) which typically heal much faster
than larger open wounds and which could benefit from
the use of a smaller, simpler and less expensive NPWT
system to support wound healing on a prophylactic
basis.

More particularly, the present invention
comprises a small, simple, and inexpensive mechanical
vacuum dressing which uses compressive and suctioning
forces to treat small, closed surgical incisional
wounds that may be draining wounds, including
laparoscopic surgical incisional wounds.

The novel mechanical vacuum dressing facilitates
wound treatment by:

(1) mechanically drawing the wound edges
together so as to re-establish tissue integrity;

(2) providing a protective healing environment
that is occlusive to external air and liguids; and

(3) actively removing exudates from the wound.

The present invention is a fully-mechanical
(e.g., non-electrical) NPWI device, with an integrated
vacuum pump, and has a small, simple, and inexpensive
construction which allows for its use prophylactically
on patients with small incisional wounds (e.9g.,

laparoscopic patients).

PCT/US2018/019172
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In general, the present invention is a multi-
layered integrated device which comprises a base for
releasable fixation to the tissue surrounding the
wound, an absorptive material (e.g., gauze, foam,
hydrogel, etc.) carried by the base and configured to
contact the wound and receive exudates from the wound,
an outer occlusive layer connected to the base for
sealing the wound, and mechanical suction means for
evacuating the area between the absorptive material
and the outer occlusive layer so as to establish a
negative pressure to draw the edges of the wound
together and to pull exudates from the wound. The
components of the mechanical vacuum dressing are
secured together so as to make a single integrated
unit which is attached to the skin of the patient
about the periphery of the wound via adhesive.

The absorptive material of the mechanical vacuum
dressing may be embedded with antimicrobials, growth
factors and/or other healing agents so as to enhance
healing. By way of example but not limitation, the
absorptive material of the mechanical vacuum dressing
may be embedded with microstructures to signal cell
proliferation and cell migration.

In one preferred form of the invention, there is
provided a mechanical vacuum dressing comprising:

a first valve layer comprising a first one-way

valve;
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a second valve layer comprising a second one-way
valve;

the first valve layer being joined to the second
valve layer so as to define a chamber therebetween;

the first one-way valve being configured to admit
fluid into the chamber through the first one-way valve
but prevent fluid from exiting the chamber through the
first one-way valve;

the second one-way valve being configured to
exhaust fluid from the chamber through the second one-
way valve but prevent fluid from entering the chamber
through the second one-way valve; and

the second valve layer comprising an elastomeric
material such that (i) when the second valve layer is
moved away from the first valve layer, the volume of
the chamber is increased, and (ii) when the second
valve layer is thereafter released, the second valve
layer moves back towards the first valve layer and the
volume of the chamber is decreased.

In another preferred form of the invention, there
is provided a method for providing negative pressure
wound therapy (NPWT), the method comprising:

providing a mechanical vacuum dressing
comprising:

a first valve layer comprising a first one-
way valve;
a second valve layer comprising a second

one-way valve;
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the first valve layer being joined to the
second valve layer so as to define a chamber
therebetween;
the first cne-way valve being configured to
admit fluid into the chamber through the first one-way
valve but prevent fluid from exiting the chamber
through the first one-way valve;
the second one-way valve being configured to
exhaust fluid from the chamber through the second one-
way valve but prevent fluid from entering the chamber
through the second one-way valve; and
the second valve layer comprising an
elastomeric material such that (i) when the second
valve layer is pulled away from the first valve layer,
the volume of the chamber is increased, and (ii) when
the second valve layer is thereafter released, the
second valve layer moves back towards the first valve
layer and the volume of the chamber is decreased;
positioning the mechanical vacuum dressing at a
wound site so that the first one-way valve is in
communication with the wound site;
moving the second valve layer away from the first
valve layer so as to increase the volume of the
chamber and apply suction to the wound site; and
releasing the second valve layer so that the
volume of the chamber is decreased.
In another preferred form of the invention, there

is provided a mechanical wvacuum dressing comprising:
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a base for releasable fixation to tissue
surrounding a wound;
absorptive material carried by the base and
configured to contact the wound and receive exudates
from the wound;
an outer occlusive layer connected to the base
for sealing the wound; and
a peristaltic pump for evacuating the area
between the absorptive material and the outer
occlusive layer so as to pull exudates from the wound.
In another preferred form of the invention, there
is provided a method for providing negative pressure
wound therapy (NPWT), the method comprising:
providing a mechanical vacuum dressing
comprising:
a base for releasable fixation to tissue
surrounding a wound;
absorptive material carried by the base and
configured to contact the wound and receive exudates
from the wound;
an outer occlusive layer connected to the
base for sealing the wound; and
a peristaltic pump for evacuating the area
between the absorptive material and the outer
occlusive layer so as to pull exudates from the wound;
positioning the mechanical vacuum dressing
against tissue so that the absorptive material carried

by the base contacts the wound; and
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using the peristaltic pump to provide suction to
the area between the absorptive material and the outer
occlusive layer so as to pull exudates from the wound.

In another preferred form of the invention, there
is provided a mechanical wvacuum dressing comprising:

a base for releasable fixation to tissue
surrounding a wound;

absorptive material carried by the base and
configured to contact the wound and receive exudates
from the wound; and

an outer occlusive layer connected to the base
for sealing the wound;

wherein the outer occlusive layer comprises a
resilient dome defining a chamber in communication
with the wound, and further wherein the outer
occlusive layer is selectively bonded to the base so
as to form a passageway which (i) is open when the
pressure within the chamber is above a pre-determined
threshold, and (ii) is closed when the pressure within
the chamber is below a pre-determined threshold.

In another preferred form of the invention, there
is provided a method for providing negative pressure
wound therapy (NPWT), the method comprising:

providing a mechanical vacuum dressing
comprising:

a base for releasable fixation to tissue

surrounding a wound;
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absorptive material carried by the base and
configured to contact the wound and receive exudates
from the wound; and
an outer occlusive layer connected to the
base for sealing the wound;
wherein the outer occlusive layer comprises
a resilient dome defining a chamber in communication
with the wound, and further wherein the outer
occlusive layer 1s selectively bonded to the base so
as to form a passageway which (i) is open when the
pressure within the chamber is above a pre-determined
threshold, and (ii) is closed when the pressure within
the chamber is below a pre-determined threshold;
positioning the mechanical vacuum dressing
against tissue so that the absorptive material carried
by the base contacts the wound; and
compressing and releasing the resilient dome so
as to provide suction to the area between the
absorptive material and the ocuter occlusive layer so

as to pull exudates from the wound.

Brief Description 0Of The Drawings

These and other objects and features of the
present invention will be more fully disclosed or
rendered obvious by the following detailed description
of the preferred embodiments of the invention, which

is to be considered together with the accompanying

PCT/US2018/019172
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drawings wherein like numbers refer to like parts, and
further wherein:

Fig. 1 is a schematic view showing a plurality of
laparoscopic incisions in the torso of a patient;

Figs. 2 and 3 are schematic views showing a novel
mechanical vacuum dressing formed in accordance with
the present invention;

Figs. 4-10 are schematic views showing operation
of the novel mechanical vacuum dressing of Figs. 2 and
3;

Fig. 11 is a schematic view showing a plurality
of the mechanical vacuum dressings of Figs. 2 and 3
covering laparoscoplc incisicons in the torso of a
patient;

Fig. 12 is a schematic view showing another novel
mechanical vacuum dressing formed in accordance with
the present invention;

Figs. 13 and 14 are schematic views showing still
another novel mechanical vacuum dressing formed in
accordance with the present invention;

Figs. 14A-14C are schematic views showing yet
another novel mechanical vacuum dressing formed in
accordance with the present invention;

Fig. 15 is a schematic view showing another novel
mechanical vacuum dressing formed in accordance with

the present invention;
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Fig. 16 is a schematic view showing details of a
connection mechanism which may be used with the novel
mechanical vacuum dressing of Fig. 15;

Figs. 17-20 are schematic views showing
alternative connection mechanisms which may be used
with the novel mechanical vacuum dressing of Fig. 15;

Figs. 21-25 are schematic views showing other
alternative connection mechanisms for the novel
mechanical vacuum dressing of Fig. 15;

Figs. 26-28 are schematic views showing another
novel mechanical vacuum dressing formed in accordance
with the present invention;

Figs. 29-31 are schematic views showing operation
of the novel mechanical vacuum dressing of Figs. 26-
28;

Figs. 32 and 33 are schematic views showing
construction details of still another novel mechanical
vacuum dressing formed in accordance with the present
invention;

Fig. 34 is a schematic view showing yet another
novel mechanical vacuum dressing formed in accordance
with the present invention;

Figs. 35 and 36 are schematic views showing
ancther novel mechanical vacuum dressing formed in
accordance with the present invention, wherein the
mechanical vacuum dressing includes a peristaltic pump

mechanism;
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Figs. 37 and 38 are schematic views showing other
peristaltic pump mechanisms which may be used with the
novel mechanical vacuum dressing of Figs. 35 and 36;

Figs. 39, 40A, 40B and 40C are schematic views
showing a pressure gauge which may be used with the
novel mechanical vacuum dressings of the present
invention;

Figs. 41A-41E are schematic views showing another
novel mechanical vacuum dressing formed in accordance
with the present invention; and

Figs. 42A-42D are schematic views showing still
another novel mechanical vacuum dressing formed in

accordance with the present invention.

Detailed Description Of The Preferred Embodiments

Pull Tab Mechanical Vacuum Dressing

Looking first at Figs. 2 and 3, there is shown a
novel mechanical vacuum dressing 5 formed in
accordance with the present invention. Novel
mechanical vacuum dressing 5 generally comprises an
adhesive layer 10, an internal valve layer 15, an
external valve layer 20, an absorbent dressing 25 and
a release liner 30, all secured to one another so as
to form a singular mechanical vacuum dressing. As
seen in Fig. 2, internal valve layer 15 is sandwiched
between adhesive layer 10 and external valve layer 20.

Absorbent dressing 25 is disposed against internal

PCT/US2018/019172
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valve layer 15. Release liner 30 is disposed against
adhesive layer 10 and absorbent dressing 25.

Adhesive layer 10 generally comprises a flexible
material having a central opening 35. Adhesive layer
10 is sized so that the perimeter of central opening
35 can circumscribe a wound. Adhesive 40 (Fig. 3) 1is
carried by the bottom surface of adhesive layer 10.
Adhesive layer 10 is constructed so that adhesive
layer 10 can form an airtight seal with the skin of a
patient. In one preferred form of the invention,
absorbent dressing 25 is received within central
opening 35 of adhesive layer 10.

Internal valve layer 15 comprises a flexible
material having an internal one-way valve 45.

Internal one-way valve 45 may be substantially any
one-way valve of the sort well known in the valve art.
Internal valve layer 15 is sized so as to be
substantially the same size as, or larger than,
central opening 35 in adhesive layer 10.

It will be appreciated that internal one-way
valve 45 of internal valve layer 15 permits fluid
(e.g., gases and ligquids) to flow from absorbent
dressing 25 into the region above internal valve layer
15 but prevents fluid from flowing from the regiocn
above internal valve layer 15 back to absorbent
dressing 25.

Absorbent dressing 25 is preferably formed cut of

a fluid-permeable, absorptive flexible material, e.qg.,
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a woven or non-woven dressing, a foam dressing, etc.
In one preferred form of the invention, absorbent
dressing 25 is formed out of a hyper-absorptive
material, e.g., a hydrophilic foam.

External valve layer 20 generally comprises a
pull tab 50 and an external one-way valve 55.

External one-way valve 55 may be substantially any
one-way valve of the sort well known in the valve art.
External valve layer 20 is formed out of an
elastomeric material such that (i) by pulling upward
on pull tab 50, a chamber 60 (see Figs. 7 and 8) can
be created between external valve layer 20 and
internal valve layer 15, whereby to create a negative
pressure within chamber 60, and (ii) when pull tab 50
is released, elastomeric external valve layer 20 will
return to its original configuration, whereby to
minimize chamber 60.

It will be appreciated that external one-way
valve 55 of external valve layer 20 permits fluid
(e.g., gases and ligquids) to flow from the region
below external valve layer 20 into the region above
external valve layer 20 but prevents fluid from
flowing from the region above external valve layer 20
to the region below external valve layer 20.

Thus it will be appreciated that internal one-way
valve 45 is configured to allow fluid from the wound
site to pass into chamber 60 when external valve layer

20 is pulled upward, sc as to expand chamber 60, but
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to prevent fluid in chamber 60 from passing to the
wound site when external valve layer 20 is released.
And it will be appreciated that external one-way valve
55 is configured to prevent fluid in the region above
external valve layer 20 from entering chamber 60
through external one-way valve 55 when elastomeric
external valve layer 20 is pulled upward so as to
expand chamber 60, but to pass fluid from chamber 60
to the region outside mechanical vacuum dressing 5
when external valve layer 20 1s released (and
elastomeric external valve layer 20 returns to its
original configuration).

In one preferred form of the invention, internal
one-way valve 45 is configured to allow air from the
wound site to enter chamber 60 but to prevent air in
chamber 60 from passing back to the wound site, and
external one-way valve 55 is configured to pass air
from chamber 60 to the region outside mechanical
vacuum dressing 5 but to prevent air from the region
above external valve layer 20 from passing into
chamber 60 through external one-way valve 55.

If desired, a removable frame (not shown) may be
provided about the periphery of adhesive layer 10 so
as to facilitate moving mechanical vacuum dressing 5
to the wound site and adhering the mechanical vacuum
dressing to the skin of the patient. Then, after the
mechanical vacuum dressing has been adhered to the

skin of the patient, the removable frame (not shown)
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may be removed, leaving the mechanical vacuum dressing
adhered to the skin of the patient. By way of example
but not limitation, the removable frame (not shown)
may be connected to the periphery of adhesive layer 10
by a perforation line, a score line, tabs, etc. It
should be appreciated that the connection between the
removable frame (not shown) and the periphery of
adhesive layver 10 is sufficiently robust that
mechanical vacuum dressing 5 can be manipulated by
means of the removable frame (not shown), but is
casily severable upon demand so that the removable
frame (not shown) can be separated from mechanical
vacuum dressing 5 after mechanical vacuum dressing 5
has been secured to the skin of a patient.

Preferably, the removable frame (not shown) does not
have an adhesive on its underside, so that the
removable frame (not shown) comes away easily from the
skin of the patient once adhesive layer 10 of
mechanical vacuum dressing 5 has been adhered to the
skin of the patient.

Looking now at Figs. 4-11, mechanical vacuum
dressing 5 is intended to be used as follows. First,
release liner 30 is removed from the bottom surface of
absorbent dressing 25 and adhesive layer 10 (see Fig.
4). Then mechanical vacuum dressing 5 is positioned
against the skin of the patient so that absorbent
dressing 25 is positioned against the wound, with

adhesive 40 securing mechanical wvacuum dressing 5 to
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the skin of the patient, thereby forming an airtight
seal with the skin of the patient, mechanically
holding the wound edges together so as to re-establish
tissue integrity, and with mechanical vacuum dressing
5 providing a protective healing environment that is
occlusive to external air and liguids (see Figs. 5 and
6). Next, pull tab 50 is pulled upward, tenting
elastomeric external valve layer 20 (see Figs. 7 and
8) and, by virtue of such tenting, creating suction
within chamber 60. As this suction is created,
adhesive layer 10 flexes and the edges of the wound
are drawn together, and internal one-way valve 45
opens and ailr from the wound site is actively drawn up
into chamber 60 and exudate from the wound is actively
drawn into absorbent dressing 25. Pull tab 50 is then
released, allowing the elastomeric material of
external valve layer 20 to return back to its previous
configuration, with fluid within chamber 60 being
vented out external one-way valve 55 (see Figs. 9 and
10). It should be appreciated that the fluid vented
out external one-way valve 55 is substantially all
air, with the liquid from the wound being absorbed by
the absorbent dressing 25. Note that none of the
fluid contained within chamber 60 is vented back to
the wound site due to the presence and function of
internal one-way valve 45,

Significantly, by virtue of the airtight seal of

adhesive layer 10 against the skin of the patient,

PCT/US2018/019172
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internal one-way valve 45 and external one-way valve
55, the suction created within chamber 60 will
continue to be applied to the wound even after pull
tab 50 has been released, mechanically holding the
wound edges together and continuing to draw exudate
ocout of the wound and into absorbent dressing 25.

It will be appreciated that pull tab 50 may be
pulled and released multiple times in order to
establish the desired level of suction at the wound
site.

Thereafter, whenever it is desired to re-
establish negative pressure within chamber 60 (e.g.,
because of suction/leakage), pull tab 50 is again
grasped, pulled upward and released.

It is anticipated that multiple cycles of pulling
suction within chamber 60 may be used, e.g., one cycle
after the other to initially establish the desired
suction within chamber 60, or thereafter periodically
re-cycling so as to re-establish the desired negative
pressure within chamber 60.

After 1 - 2 days, mechanical vacuum dressing 5
may be removed from the wound.

Fig. 11 shows multiple mechanical vacuum
dressings 5 applied to the torso of a patient. Note
that when external valve layer 20 has returned to its
unbiased condition {(i.e., when pull tab 50 is not
being pulled soc as to tent external valve layer 20

away from adhesive layer 10), mechanical wvacuum

PCT/US2018/019172
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dressing 5 has a relatively low profile configuration
which does not intrude on patient activities.

Thus it will be seen that mechanical vacuum
dressing 5 may be used to mechanically draw the wound
edges together so as to re-establish tissue integrity,
provide a protective healing environment that is
occlusive to external air and liquids, and actively

remove exudates from the wound.

Mechanical Vacuum Dressing Wherein The Pull Tab And

The External One-Way Valve Are Integrated Into A

Single Subassembly

Looking next at Fig. 12, there is shown another
mechanical vacuum dressing 5A formed in accordance
with the present invention. Mechanical vacuum
dressing 5A is generally similar to mechanical vacuum
dressing 5 described above, except that the
aforementioned pull tab 50 and the aforementioned
external one-way valve 55 are integrated into a single
subassembly 65A which is mounted to external valve
layer 20A.

In use, when pull tab 50A is pulled upward,
external valve layer 20A is tented above internal
valve layer 15A, creating suction within the chamber
{(not shown in Fig. 12) which is disposed between the
tented external valve layer 20A and the underlying
internal valve layer 15A. As this suction is created,

adhesive layer 10A flexes and the edges of the wound
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are drawn together, internal one-way valve 45A opens,
alr from the wound site is actively drawn into the
chamber which is disposed between the tented external
valve layer 20A and the underlying internal valve
layer 15A, and exudate from the wound is actively
drawn into the absorbent dressing (not shown in Fig.
12) disposed beneath interval valve layer 15A. When
pull tab 50A is released, the elastomeric material of
external valve layer 20A causes external valve layer
20A to return back to its previous configuration, with
air within the chamber (which is disposed between the
tented external valve layer 20A and the underlying
internal valve layer 15A) being vented out external
one-way valve b5DbHA.

Significantly, by virtue of the airtight seal of
adhesive layer 10A against the skin of the patient,
internal one-way valve 45A and external one-way valve
557, the suction created within the chamber (which is
disposed between the tented external valve layer 20A
and the underlying internal valve layer 15A) will
continue to be applied to the wound even after pull
tab 50A has been released, mechanically holding the
wound edges together and continuing to draw exudate
out of the wound and into the absorbent dressing (not
shown in Fig. 12) disposed beneath interval valve

layer 15A.

Streamlined Mechanical Vacuum Dressing
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Leooking next at Figs. 13 and 14, there is shown
another mechanical vacuum dressing 5B formed in
accordance with the present invention. Mechanical
vacuum dressing 5B is generally similar to mechanical
vacuum dressings 5 and 5A described above, except that
the aforementioned pull tabs 50 and 50A are replaced
by pull ridges 50B and the aforementioned external
one-way valves 55 and 55A are replaced by one or more
slit valves 55B.

In use, when pull ridges 50B are pulled upward,
external valve layer 20B is tented above internal
valve layer 15B, creating suction within the chamber
(not shown in Figs. 13 and 14) which is disposed
between the tented external valve layer 20B and the
underlying internal valve layer 15R. As this suction
is created, adhesive layer 10B flexes and the edges of
the wound are drawn together, internal one-way valve
45B opens, air from the wound site is actively drawn
into the chamber which is disposed between the tented
external valve layer 20B and the underlying internal
valve layer 15B, and exudate from the wound is
actively drawn into absorbent dressing 25B (Fig. 14).
When pull ridges 50B are released, the elastomeric
material of external valve layer 20B causes external
valve layer 20B to return back to its previous
configuration, with air within the chamber (which is

disposed between the tented external valve layer 20B
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and the underlying internal valve layer 15B) being
vented out slit valves 55B.

Significantly, by virtue of the airtight seal of
adhesive layer 10B against the skin of the patient,
internal one-way valve 45B and slit valves 55B, the
suction created within the chamber (which is disposed
between the tented external valve layer 20B and the
underlying internal valve layer 15B) will continue to
be applied to the wound even after pull ridges 50B are
released, mechanically holding the wound edges
together and continuing to draw exudate out of the

wound and into absorbent dressing 25B.

Flap Valve Mechanical Vacuum Dressing

Looking next at Figs. 14A-14C, there is shown
another mechanical vacuum dressing 5C formed in
accordance with the present invention. Mechanical
vacuum dressing 5C is generally similar to mechanical
vacuum dressing 5B, except that pull ridges 50B and
slit valves 55B are replaced by a soft pull-handle 50C
whose two ends are attached to external valve layer
20C and comprise flap valves 55C meant to allow fluid
flow out from between external valve layer 20C and
internal valve layer 15C. The ends of soft pull-
handle 50C are attached to external valve layer 20C
such that the edges are fixed and the center portions

are unattached. These unattached center portions
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create flaps 56C which overlay openings 57C that
extend through external valve layer 20C to the space
between external valve layer 20C and internal valve
layer 15C. Flaps 56C are free to lay flat over
openings 57C, stopping passage of fluid therethrough,
or flaps 56C are free to flap open, allowing passage
of fluid therethrough, depending on actuation of
external valve layer 20C. Together, each flap 56C and
opening 57C comprises a one-way flap valve 55C.

In use, when soft pull-handle 50C is pulled
upward, external wvalve layer 20C is tented above
internal valve layer 15C, creating suction within the
chamber (not shown in Figs. 14A-14C) which i1s disposed
between the tented external valve layer 20C and the
underlying internal valve layer 15C. As soft pull-
handle 50C is pulled upward, flaps 56C at the ends of
soft pull-handle 50C lay flat over openings 57C in
external valve layer 20C, preventing fluid passage
from outside of absorbent dressing 25C (disposed
within central opening 35C) to the chamber which is
disposed between the tented external valve layer 20C
and the underlying internal valve layer 15C and thus
creating suction within the chamber. As this suction
is created, adhesive layer 10C flexes and the edges of
the wound are drawn together, internal one-way valve
45C disposed on the underlying internal valve layer
15C opens, air from the wound site is actively drawn

into the chamber which is disposed between the tented
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external valve layer 20C and the underlying internal
valve layer 15C, and exudate from the wound is
actively drawn into absorbent dressing 25C. When soft
pull-handle 50C is released, the elastomeric material
of external valve layer 20C causes it to return back
to its previous configuration, with flaps 56C at the
ends of soft pull-handle 50C flapping open, allowing
fluid within the chamber (which is disposed between
the tented external valve layer 20C and the underlying
internal valve layer 15C) to be vented out of openings
57C which extend through external valve layer 20C.
Significantly, by virtue of the airtight seal of
adhesive layer 10C against the skin of the patient,
internal one-way valve 45C and external one-way valve
55C, the suction created within the chamber disposed
between the tented external valve layer 20C and the
underlying internal valve layer 15C will continue to
be applied to the wound even after soft pull-handle
50C is released, mechanically holding the wound edges
together and continuing to draw exudate ocut of the

wound and into absorbent dressing 25C.

Removable Handle Mechanical Vacuum Dressing

Looking next at Fig. 15, there is shown another
mechanical vacuum dressing 5D formed in accordance
with the present invention. Mechanical vacuum
dressing 5D is generally similar to mechanical vacuum

dressings 5, 52, 5B and 5C described above, except
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that the aforementioned pull tabs 50, 50A, pull ridges
50B and soft pull-handle 50C, and the aforementioned
external one-way valves b5, 55A, slit valves 55B and
flap valves 55C, are replaced by a mount 115D having a
central opening 120D extending therethrough, with
mount 115D having an external one-way valve (not shown
in Fig. 15) located within central opening 120D.
Mechanical vacuum dressing 5D further comprises a
removable handle 125D having a central opening 130D
extending therethrough. Removable handle 125D
releasably mates with mount 115D when external valve
layer 20D is to be tented (i.e., so as to create
suction in the chamber (not shown in Fig. 15) disposed
between the tented external valve layer 20D and the
underlying internal valve layer 15D. Advantageously,
removable handle 125D may be removed from mechanical
vacuum dressing 5D when tenting of mechanical vacuum
dressing 5D is not required, i.e., so as to provide
mechanical vacuum dressing 5D with a reduced profile
between vacuum pumpings.

In use, when external valve layer 20D 1is to be
tented upwards, removable handle 125D is mounted to
mount 115D, and then removable handle 125D is used to
tent external valve layer 20D. When external valve
layer 20D is tented, suction is created within the
chamber (not shown in Fig. 15) which is disposed
between the tented external valve layer 20D and the

underlying internal valve layer 15D. As this suction
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is created, adhesive layer 10D flexes and the edges of
the wound are drawn together and the internal one-way
valve 45D opens, air from the wound site is actively
drawn into the chamber which is disposed between the
tented external valve layer 20D and the underlying
internal valve layer 15D, and exudate from the wound
is actively drawn into the absorbent dressing (not
shown in Fig. 15) which is disposed beneath internal
valve layer 15D. When remcvable handle 125D is
released, the elastomeric material of external valve
layer 20D causes 1t to return back to its previous
configuration, with air within the chamber (which is
disposed between the tented external valve layer 20D
and the underlying internal valve layer 15D) being
vented out central opening 120D of mount 115D (and the
external one-way valve disposed within central opening
120D of mount 115D) and central opening 130D of
removable handle 125D.

Significantly, by virtue of the airtight seal of
adhesive layer 10D against the skin of the patient,
internal one-way valve 45D and the external one-way
valve disposed within central opening 120D of mount
115D, the suction created within the chamber which is
disposed between the tented external valve layer 20D
and the underlying internal valve layer 15D will
continue to be applied to the wound even after
removable handle 125D is released, mechanically

holding the wound edges together and continuing to
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draw exudate out of the wound and into the absorbent
dressing (not shown in Fig. 15) disposed beneath
internal valve layer 15D.

In one preferred form of the invention, and
looking now at Fig. 16, mount 115D disposed on
external valve layer 20D comprises screw threads 135D,
and removable handle 125D (not shown in Fig. 16)
comprises counterpart screw threads (nct shown in Fig.
16), such that removable handle 125D (not shown in
Fig. 16) can be releasably mounted to mount 115D, with
central opening 130D (not shown in Fig. 16) in
removable handle 125D (not shown in Fig. 16)
communicating with central opening 120D in mount 115D.

If desired, alternative mechanisms may be
provided for releasably securing remcvable handle 125D
to mount 115D. By way of example but not limitation,
Figs. 17-20 show a “single pin” bayonet mount for
releasably mounting removable handle 125D to mount
115D. By way of further example but not limitation,
Figs. 21-25 show a “double pin” bayonet mount for
releasably mounting removable handle 125D to mount

115D.

Pinch-Valve Mechanical Vacuum Dressing

Looking next at Figs. 26-28, there is shown
another novel mechanical vacuum dressing b5E formed in
accordance with the present invention. Mechanical

vacuum dressing 5E is generally similar to mechanical
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vacuum dressings 5, 5A, 5B, 5C and 5D described above,
except that (i) the aforementioned internal valve
layers 15, 15A, 15B, 15C and 15D are replaced by a
valve slits layer 140E and a valve flaps layer 145E;
and (i1i) the aforementioned pull tabs 50, 50A, pull
ridges 50B, soft pull-handle 50C and mount
115D/removable handle 125D, and external one-way
valves 55, 55A, slit valves 55B, flap valves 55C and
the external one-way valve disposed within the central
opening 120D of mount 115D are replaced by a pinch-
valve 150E (sometimes referred to as a duckbill
valve).

More particularly, as seen in Fig. 27, valve
slits layer 140E and valve flaps layer 145E are
sandwiched between absorbent dressing 25E and adhesive
layer 10E, and external valve layer 20E is disposed
against adhesive layer 10E. Release liner 30E 1is
disposed against absorbent dressing 25E and adhesive
layer 10E.

Adhesive layer 10E generally comprises a flexible
material having a central opening 35E. Adhesive layer
10E is sized so that the perimeter of central opening
35E can circumscribe a wound. Adhesive 40E (Fig. 28)
is carried by the bottom surface of adhesive layer
10E. Adhesive layer 10E is constructed so that
adhesive layer 10E can form an airtight seal with the

skin of a patient. In one preferred form of the



10

15

20

25

WO 2018/156730 PCT/US2018/019172

- 31 -

invention, absorbent dressing 25E is received within
central opening 35E of adhesive layer 10E.

Valve slits layer 140E comprises a flexible
material having a plurality of slits 155E. Valve
slits layer 140FE is sized so as to be substantially
the same size as, or larger than, central opening 35FE
in adhesive layer 10E.

Valve flaps layver 145E comprises a flexible
material having a plurality of flaps 160E. Valve
flaps layer 145E is sized so as to be substantially
the same size as, or larger than, central opening 35E
in adhesive layer 10E, and is positioned against the
top surface of valve slits layer 140E, with flaps 160E
of valve flaps layer 145E overlying slits 155E of
valve slits layer 140E.

It will be appreciated that valve slits layer
140E and valve flaps layer 145E effectively create an
“inner” valve, or more precisely a plurality of inner
valves, which permit(s) fluid to flow from absorbent
dressing 25E into the region above valve flaps layer
145E but prevent(s) fluid from flowing back to
absorbent dressing 25E. Thus, valve slits layer 140E
and valve flaps layer 145E effectively replace the
aforementioned internal valve layers 15, 15A, 15B, 15C
and 15D, and slits 155E and flaps 160E effectively
replace the aforementioned internal one-way valves 45,
45A, 45B, 45C and 45D. This method of forming the

inner valve can be advantageous, since 1t is easy to
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manufacture, low in cost, low in profile, creates a
large number of valve elements which, collectively,
function as a large surface area valve to pull an
effective suction, etc.

It will also be appreciated that valve slits
layer 140E and valve flaps layer 145E may vary in
configuration.

Absorbent dressing 25E is preferably formed out
of a fluid-permeable, absorptive flexible material,
e.g., a woven or non-woven dressing, a foam dressing,
etc. In one preferred form of the invention,
absorbent dressing 25E is formed out of a hyper-
absorptive material, e.g., a hydrophilic fcam.

External valve layer 20E generally comprises
pinch-valve 150E (sometimes referred to as a duckbill
valve). External valve layer 20E is formed ocut of an
elastomeric material such that (i) by pulling upward
on pinch-valve 150E, a chamber 60E (Fig. 30) can be
created between external valve layer 20E and adhesive
layer 10E, whereby to create a negative pressure
within chamber 60E, and (ii) when pinch-valve 150E is
released, the elastomeric external valve layer 20E
will return to its original configuration, whereby to
minimize chamber 60E. Pinch-valve 150E is configured
to pass fluid from chamber 60E to the region outside
mechanical vacuum dressing 5E when pinch-valve 150E is
released and elastomeric external valve layer 20E is

returning to its original configuration, but to
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prevent fluid from entering chamber 60E through pinch-
valve 150E when elastomeric external valve layer 20E
is pulled upward so as to create chamber 60E. In one
preferred form of the invention, pinch-valve 150E is
configured to pass air from chamber 60E to the region
outside mechanical vacuum dressing 5E but to prevent
air from entering chamber 60E through pinch-valve
150E.

It will be appreciated that pinch-valve 150F
effectively constitutes an “outer” valve which permits
fluid (e.g., air) to flow from chamber 60E to the
region outside the mechanical vacuum dressing but
prevents fluid (e.g., air) from entering chamber 60E
through pinch-valve 150E. Thus, pinch-valve 150E
effectively replaces the aforementioned external one-
way valves 55, 55A, slit wvalves 55B, flap valves 55C
and the external one-way valve disposed within the
central opening 120D of mount 115D (and, since pinch-
valve 150E is also used to manually tent external
valve layer 20E, pinch-valve 150FE also effectively
replaces the aforementioned pull tabs 50, 50A, pull
ridges 50B, soft pull-handle 50C and mount
115D/removable handle 125D).

If desired, a removable frame (not shown) may be
provided about the periphery of adhesive layer 10E so
as to facilitate maneuvering mechanical vacuum
dressing 5E to the wound site and adhering the

mechanical vacuum dressing to the skin of the patient.
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Then, once the mechanical vacuum dressing has been
adhered to the skin of the patient, the removable
frame (not shown) may be removed, leaving the
mechanical vacuum dressing adhered to the skin of the
patient. Ry way of example but not limitation, the
removable frame (not shown) may be connected to
adhesive layer 10E by a perforation line, a score
line, tabs, etc. It should be appreciated that the
connection between the removable frame (not shown) and
the periphery of adhesive layer 10E is sufficiently
robust that mechanical wvacuum dressing 5E can be
manipulated by means of the removable frame (not
shown), but is easily severable upon demand so that
the removable frame (not shown) can be separated from
mechanical vacuum dressing 5E after mechanical vacuum
dressing 5E has been secured to the skin of a patient.
Preferably, the removable frame (not shown) does not
have an adhesive on its underside, so the removable
frame (not shown) comes away easily from the skin of
the patient once the mechanical vacuum dressing 5E has
been adhered to the skin of the patient.

Mechanical vacuum dressing 5E i1s intended to be
used as follows. First, release liner 30E is removed
from the bottom surface of adhesive layer 10E. Then
mechanical vacuum dressing 5E is positioned against
the skin of the patient so that absorbent dressing 25E
is positioned against the wound, with adhesive 40E

securing mechanical vacuum dressing 5E to the skin of
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the patient, thereby forming an airtight seal with the
skin of the patient, mechanically holding the wound
edges together so as to re-establish tissue integrity,
and with mechanical vacuum dressing 5E providing a
protective healing environment that is occlusive to
external air and liquids. Next, pinch-valve 150E is
pulled upward, tenting external valve layer 20E (Figs.
29 and 30) and, by virtue of such tenting, creating
suction within chamber 60E. As this sucticn is
created, adhesive layer 10E flexes and the edges of
the wound are drawn together, and flaps 160E open, air
from the wound site is actively drawn up into chamber
60E, and exudate from the wound is actively drawn into
absorbent dressing 25E. Pinch-valve 150E is then
released, allowing the elastomeric material of
external valve layer 20E to return back to its
previous configuration, with fluid within chamber 60E
being vented out pinch-valve 150E (see Fig. 31). It
should be appreciated that the fluid vented out pinch-
valve 150E is substantially all air, with the liguid
from the wound being absorbed by absorbent dressing
25E.

Significantly, by virtue of the airtight seal of
adhesive layer 10E against the skin of the patient,
slits 155E and flaps 160E and pinch-valve 150E, the
suction created within chamber 60E will continue to be

applied to the wound, mechanically holding the wound
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edges together and continuing to draw exudate out of
the wound and into absorbent dressing 25E.

It will be appreciated that pinch valve 150E may
be pulled and released multiple times in order to
establish the desired level of suction at the wound
site.

Thereafter, whenever it is desired to re-
establish negative pressure within chamber 60E (e.g.,
because of suction leakage), pinch-valve 150E is again
grasped, pulled upward and released.

It is anticipated that multiple cycles of pulling
suction within chamber 60E may be used, e.g., one
cycle after the other to initially establish the
desired suction within chamber 60E, or thereafter
periocdically re-cycling so as to re-establish the
desired negative pressure within chamber 60E.

After 1 - 2 days, mechanical vacuum dressing 5E
may be removed from the wound.

Thus it will be seen that mechanical vacuum
dressing 5E may be used to mechanically draw the wound
edges together so as to re-establish tissue integrity,
provide a protective healing environment that is
occlusive to external air and ligquids, and actively
remove exudates from the wound.

In another preferred form of the invention, and
looking now at Figs. 32 and 33, mechanical vacuum
dressing 5E is configured so as to dress longer wounds

(e.g., long incisions resulting from a reversed
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ostomy) . Absorbent dressing 25E is configured so as
to have a length greater than the absorbent dressing’s
width, a larger depth, and rounded edges. The
increased thickness of the absorbent dressing 25E
provides greater compression against the wound and
increased exudate retention.

Looking next at Fig. 34, there is shown another
mechanical vacuum dressing 5F formed in accordance
with the present invention. Mechanical vacuum
dressing 5F is substantially the same as the
aforementioned mechanical vacuum dressing 5E except
that, in this form of the invention, the
aforementioned valve slits layer 140E and valve flaps
layer 145E have the construction shown in Fig. 34.
More particularly, in this form of the invention,
valve slits layer 140F comprises slits 155F and valve
flaps layer 145F comprises narrow openings 160F, with
slits 155F and narrow openings 160F being offset from
one ancther when seen in top plan view.

Note that mechanical dressing 5F also comprises
adhesive layer 10F, absorbent dressing 25F and release
line 30F.

In use, when pinch-valve 150F is pulled upward,
tenting external valve layer 20F and creating suction
within the interior of mechanical vacuum dressing 5F,
valve flaps layer 145F tents slightly, allowing air to
pass through slits 155F in valve slits layer 140F,

enter the space between valve slits layer 140F and
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valve flaps layer 145F, pass through the narrow
ocpenings 160F in valve flaps layer 145F, and then
enter the tented interior of mechanical vacuum
dressing 5F. Thereafter, when pinch-valve 150F is
released, so that the elastomeric external valve layer
20F returns to its original configuration, the space
between valve slits layer 140F and valve flaps layer
145F closes so as to seal off the wound as pinch-valve

150F vents chamber 60F (not shown in Fig. 34).

Mechanical Vacuum Dressing With A Peristaltic Pump

Mechanism

Looking next at Figs. 35 and 36, there is shown
another mechanical vacuum dressing 5G. Mechanical
vacuum dressing 5G is generally similar to mechanical
vacuum dressing 5 described above, except that the
aforementicned external valve layer 20 (and its pull
tab 50 and external one-way valve 55) is replaced by a
cover layer 165G which is adhered to the remainder of
the mechanical vacuum dressing. Cover layer 165G
comprises a flange elbow connector 170G and a
peristaltic pump mechanism 175G. Peristaltic pump
mechanism 175G may be of the sort well known in the
art, e.g., such as the peristaltic pump mechanism
shown in Figs. 35 and 36, and comprising a pump outer
housing 180G, a tube 185G, a pump roller 190G, a pump
inner housing 193G and a crank key 195G, with tube
185G being connectable to flange elbow connector 170G

PCT/US2018/019172
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(which is itself secured to cover layer 165G). 1In one
form of the invention, peristaltic pump mechanism 175G
may be permanently secured to cover layer 165G. 1In
ancther form of the invention, tube 185G of
peristaltic pump mechanism 175G may be connectable to
flange elbow connector 170G at the time of use. A
one-way check valve (not shown) may be added to the
output of tube 185G so as to ensure that no air from
the surrounding environment is able to leak through
peristaltic pump mechanism 175G and cause a loss of
negative pressure.

In use, when suction is to be drawn within the
absorbent dressing disposed beneath cover layer 165G
and flange elbow connector 170G, peristaltic pump
mechanism 175G is used to apply suction to flange
elbow connector 170G, whereby to create suction within
the absorbent dressing (not shown in Figs. 35 and 36).
As this suction is created, the adhesive layer (not
shown in Figs. 35 and 36) of mechanical vacuum
dressing 5G flexes and the edges of the wound are
drawn together and exudate from the wound is actively
drawn into the absorbent dressing (not shown in Figs.
35 and 36).

An alternative form of peristaltic pump mechanism

175G is shown in Figs. 37 and 38.

Pressure Gauge

PCT/US2018/019172
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If desired, a pressure gauge may be provided to
give medical personnel a visual indication of
insufficient/sufficient suction within the mechanical
vacuum dressing. By way of example but not
limitation, a pressure gauge 200 is shown in Figs. 39
and 40A, 40B and 40C. Pressure gauge 200 generally
comprises a housing 205 having a chamber 210, a first
port 215, a second port 220, and a window 225. A post
230 having a stop shoulder 235 is disposed within
chamber 210. A color-coded piston 240 is movably
mounted on post 230, with a spring 245 biasing color-
coded piston 240 away from stop shoulder 235 so that a
red indicator 250 is normally displayed in window 225
when no suction is applied to pressure gauge 200.

When pressure gauge 200 is connected in an air line,
with port 215 being connected to a chamber within
which an appropriate level of negative pressure is to
be established and port 220 is connected to a suction
source, and when adeguate suction is thereafter pulled
at port 220, color-coded piston 240 will be pulled
against the power of spring 245 towards stop shoulder
235 so that green indicator 255 is displayed in window
225, thereby showing that the appropriate level of
negative pressure has been established in the chamber
to which 215 is connected.

Pressure gauge 200 may be used with the
aforementioned mechanical vacuum dressings 5, 5A, 5B,

5C, 5D, 5E, 5F and 5G, so as to provide a visual
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indication of insufficient/sufficient pressure within
the mechanical wvacuum dressings. Where pressure gauge
200 is used with mechanical vacuum dressings 5, 54,
5B, 5C, 5D, 5E, 5F or 5G, one port of pressure gauge
200 is connected to the mechanical wvacuum dressing,
e.g., via a fitting 400, and the second port is

sealed.

“Finger Press” Mechanical Vacuum Dressing

Looking next at Figs. 41A-41E, there is shown
another mechanical vacuum dressing 300 formed in
accordance with the present invention. Mechanical
vacuum dressing 300 generally comprises a bottom layer
305 and a top layer 310.

Bottom layer 305 is preferably a substantially
flat planar sheet comprising a flexible material
having an opening 315. Bottom layer 305 preferably
comprises adhesive 320 which extends over the portion
of bottom layer 305 which contacts the skin of a
patient. Bottom layer 305 preferably also comprises
fold-over tabs 325. Adhesive 320 does not extend over
fold-over tabs 325. Fold-over tabs 325 can be used to
help maintain the negative pressure of the mechanical
vacuum dressing once negative pressure has been
established within the mechanical vacuum dressing (see
below). Absorptive material layer 330 is disposed in

opening 315 of bottom layer 305. A release liner 332

PCT/US2018/019172



10

15

20

25

WO 2018/156730 PCT/US2018/019172

is preferably disposed across the bottom of bottom
layer 305.

Top layer 310 generally comprises a planar sheet
affixed to bottom layer 305. Top layer 310 is affixed
to bottom layer 305 so as to define a first passageway
335, a chamber 340 and one or more second passageways
345.

First passageway 335 is rendered permanently
“open” by virtue of the fact that an arcuate support
member 350 separates top layer 310 from bottom layer
305.

Chamber 340 is characterized by an upwardly
extending dome 342 which is preferably filled with an
open-cell foam 343.

At the second passageways 345, bonding between
top layer 310 and bottom layer 315 is intentionally
prevented. Second passageways 345 act as something of
flap valves, in the sense that fluid at positive
pressure within the opening 315, first passageway 335,
and chamber 340 causes the top layer 310 to separate
slightly from the bottom layer 305 at second
passageways 345, whereby fluid can pass through the
second passageways 345 and be expelled into the
surrounding environment. Fluid at negative pressure
within the opening 315, first passageway 335 and
chamber 340 causes top layer 310 to be pulled down
against bottom layver 305 at second passageways 345,

whereby an air-tight seal is formed and air is
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prevented from entering the mechanical vacuum dressing
300 through second passageways 345. Fold-over tabs
325 may be used to selectively seal the second
passageways 345 (where the passageways meet the edge
of the mechanical vacuum dressing) after a vacuum has
been established in opening 315 so as to ensure a
leak-free seal over an extended period of time. By
way of example but not limitation, fold-over tabs 325
can be used to help maintain the negative pressure of
the mechanical vacuum dressing once negative pressure
has been established within opening 315 of the
mechanical vacuum dressing.

If desired, a removable frame (not shown) may be
provided about the periphery of bottom layer 305 so as
to facilitate maneuvering mechanical vacuum dressing
300 to the wound site and adhering the mechanical
vacuum dressing to the skin of the patient. Then,
once the mechanical vacuum dressing has been adhered
to the skin of the patient, the removable frame (not
shown) may be removed, leaving the mechanical vacuum
dressing adhered to the skin of the patient. By way
of example but not limitation, the removable frame
(not shown) may be connected to bottom layer 305 by a
perforation line, a score line, tabs, etc. It should
be appreciated that the connecticn between the
removable frame (not shown) and the periphery of
bottom layer 305 is sufficiently robust that

mechanical vacuum dressing 300 can be manipulated by
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means of the removable frame (not shown), but is
easily severable upon demand so that the removable
frame (not shown) can be separated from mechanical
vacuum dressing 300 after the mechanical wvacuum
dressing 300 has been secured to the skin of a
patient. Preferably, the removable frame (not shown)
does not have an adhesive on its underside, so the
removable frame (not shown) comes away easily from the
skin of the patient once the mechanical vacuum
dressing 300 has been adhered to the skin of the
patient.

In use, release liner 332 is removed from bottom
layer 305. Then mechanical vacuum dressing 300 is
positioned against the skin of the patient so that
absorptive material layer 330 is positioned against
the wound, with adhesive 320 securing mechanical
vacuum dressing 300 to the skin of the patient,
mechanically holding the wound edges together so as to
re-establish tissue integrity, whereby mechanical
vacuum dressing 300 provides a protective healing
environment that is occlusive to external air and
liquids. Next, medical personnel use a finger (or
tool) to press against top layer 310 immediately above
chamber 340 so as to compress dome 342 of chamber 340
and expel air and exudate from opening 315 and
absorptive material layer 330. The air passes through
first passageway 335 and, since first passageway 335

is at positive pressure, through second passageways
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345. When pressure on opening 315 and absorptive
material layer 330 1s relaxed, second passageways 345
close so as to maintain suction on the wound. The
absorptive material layer 330 expands toward its
original volume by an amount dependent on its
resilience. The negative pressure achieved depends on
the volume of fluid expelled when dome 342 of chamber
340 is pressed on by medical personnel and by the
volume of chamber 340 after the downward force applied
by medical personnel is removed. The negative
pressure achieved can, therefore, be controlled by the
pressure applied by medical persconnel. Furthermore,
increasing the resilience of dome 342 of chamber 340
(e.g., by the presence of open-cell foam 343 within
chamber 340 or by increasing the resilience of the
material used to form dome 342 of chamber 340) will
increase the achievable negative pressure. Fold-over
tabs 325 may then be folded-over mechanical vacuum
dressing 300 so as to seal the mechanical vacuum
dressing between periods of suction.

Looking next at Figs. 42A-42D, there is shown
another mechanical vacuum dressing 300A formed in
accordance with the present invention. Mechanical
vacuum dressing 300A is generally similar to the
aforementioned mechanical vacuum dressing 300, except
that arcuate support member 350A may be depressed by a
finger of medical personnel and the finger moved from

left-to-right while maintaining downward pressure,
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causing air to be drawn from opening 3152 and
absorptive material layer 33027, along first passageway
335A and out second passageways 345A. When pressure
on first passageway 335A is relaxed, second
passageways 345A close so as to maintain suction on
the wound, 1i.e., mimicking the positive displacement
feature of a peristaltic pump mechanism.

In this form of the invention, chamber 340A may
have a low profile (i.e., its dome may be omitted),
since negative pressure is established in opening 315A
by the depression of arcuate support member 350A
rather than the depression of the dome of chamber

340A.

Additional Comments

Thus it will be seen that, with the present
invention, to dress a closed surgical wound, the
mechanical vacuum dressing is first placed over the
wound and adhered to the skin of a patient. Then
medical personnel may activate negative pressure for
the mechanical vacuum dressing by activating an
associated mechanical pump. Depending on the pump
configuration, the pump may be activated by (i)
several pull and release motions on the mechanical
vacuum dressing (e.g., for the aforementioned
mechanical vacuum dressings 5, 5A, 5B, 5C, 5D, 5E and
5F), or (ii) by twisting a handle on a peristaltic

pump mechanism (e.g., for the aforementiocned
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mechanical vacuum dressing 5G), or (iii) by manually
squeezing out air (e.g., for the aforementioned
mechanical vacuum dressings 300 and 300A). Where a
pressure gauge is provided, once sufficient negative
pressure is achieved, the pressure gauge will create a
visual change (e.g., bubble indicator, color change
indicator, or other indication) to indicate sufficient
negative pressure has been established within the
mechanical vacuum dressing. The mechanical vacuum
dressing is intended to maintain negative pressure for
1 - 2 days, during which time the pump associated with
the mechanical vacuum dressing may be re-activated if,
and when, needed. After 1 - 2 days, medical personnel
may remove the mechanical vacuum dressing and, upon
discharge of the patient, recommend that the patient

follow standards of home wound care.

Modifications Of The Preferred Embodiments

It should be understood that many additional
changes in the details, materials, steps and
arrangements of parts, which have been herein
described and illustrated in order to explain the
nature of the present invention, may be made by those
skilled in the art while still remaining within the

principles and scope of the invention.

PCT/US2018/019172
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What Is Claimed Is:

1. A mechanical vacuum dressing comprising:

a first valve layer comprising a first one-way
valve;

a second valve layer comprising a second one-way
valve;

the first valve layver being joined to the second
valve layer so as to define a chamber therebetween;

the first one-way valve being configured to admit
fluid into the chamber through the first one-way valve
but prevent fluid from exiting the chamber through the
first one-way valve;

the second one-way valve being configured to
exhaust fluid from the chamber through the second one-
way valve but prevent fluid from entering the chamber
through the second one-way valve; and

the second valve layer comprising an elastomeric
material such that (i) when the second valve layer is
moved away from the first valve layer, the volume of
the chamber is increased, and (ii) when the second
valve layer is thereafter released, the second valve
layer moves back towards the first valve layer and the

volume of the chamber is decreased.

2. A mechanical vacuum dressing according to
claim 1 further comprising an adhesive carried by the

first valve layer.
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3. A mechanical vacuum dressing

PCT/US2018/019172

according to

claim 2 wherein the adhesive is configured to define a

bounded region, and further wherein the first one-way

valve opens on the bounded region.

4. A mechanical vacuum dressing
claim 2 wherein the adhesive comprises
layer defining an opening, and further

adhesive layer is mounted to the first

the opening defines the bounded region.

5. A mechanical vacuum dressing
claim 2 further comprising a peel-away

disposed on the adhesive.

6. A mechanical vacuum dressing

according to
an adhesive
wherein the

valve layer and

according to

liner removably

according to

claim 3 further comprising an absorbent dressing

disposed in the bounded region.

7. A mechanical vacuum dressing
claim 6 wherein the absorbent dressing

least one from the group consisting of

according to
comprises at

a woven

dressing, a non-woven dressing, and a foam dressing.

8. A mechanical vacuum dressing

claim 6 wherein the absorbent dressing

according to

comprises at
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least cone from the group consisting of antimicrobials,

growth factors and other healing agents.

9. A mechanical vacuum dressing according to
claim 1 further comprising an element mounted to the
second valve layer, wherein the element is configured
to be grasped by a user in order to pull the second

valve layer away from the first valve layer.

10. A mechanical vacuum dressing according to
claim 9 wherein the element and the second one-way

valve are part of a single structure.

11. A mechanical vacuum dressing according to
claim 9 wherein the element is selectively detachable

from the second valve layer.

12. A mechanical vacuum dressing according to
claim 1 wherein the first valve layer comprises an
outer sublayer comprising at least one slit, and an
inner sublayer comprising at least one flap, wherein
the at least one flap is configured to selectively
cover the at least one slit so as to form the first

one-way valve.

13. A mechanical wvacuum dressing according to
claim 1 wherein the first valve layer comprises an

outer sublayer comprising at least one slit, and an
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inner sublayer comprising at least one slit, wherein
the inner sublayer and the outer sublayer are
configured to selectively move relative to one another

so as to form the first one-way valve.

14, A method for providing negative pressure
wound therapy (NPWT), the method comprising:
providing a mechanical vacuum dressing

comprising:

a first valve layer comprising a first one-
way valve;

a second valve layer comprising a second
one-way valve;

the first valve layer being Jjoined to the
second valve layer so as to define a chamber
therebetween;

the first cne-way valve being configured to
admit fluid into the chamber through the first one-way
valve but prevent fluid from exiting the chamber
through the first one-way valve;

the second one-way valve being configured to
exhaust fluid from the chamber through the second one-
way valve but prevent fluid from entering the chamber
through the second one-way valve; and

the second valve layer comprising an
elastomeric material such that (i) when the second
valve layer is pulled away from the first valve layer,

the volume of the chamber is increased, and (ii) when
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the second valve layer is thereafter released, the
second valve layer moves back towards the first valve
layer and the volume of the chamber is decreased;

positioning the mechanical vacuum dressing at a
wound site so that the first one-way valve is in
communication with the wound site;

moving the second valve layer away from the first
valve layer so as to increase the volume of the
chamber and apply suction to the wound site; and

releasing the second valve layer so that the

volume of the chamber is decreased.

15. A method according to claim 14 further
comprising an adhesive carried by the first valve

layer.

16. A method according to claim 15 wherein the
adhesive is configured to define a bounded region, and
further wherein the first one-way valve opens on the

bounded region.

17. A method according to claim 15 wherein the
adhesive comprises an adhesive layer defining an
opening, and further wherein the adhesive layer is
mounted to the first valve layer and the opening

defines the bounded region.

PCT/US2018/019172
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18. A method according to claim 15 further
comprising a peel-away liner removably disposed on the

adhesive.

19. A method according to claim 16 further
comprising an absorbent dressing disposed in the

bounded region.

20. A method according to claim 19 wherein the
absorbent dressing comprises at least one from the
group consisting of a woven dressing, a non-woven

dressing, and a foam dressing.

21. A method according to claim 19 wherein the
absorbent dressing comprises at least one from the
group consisting of antimicrobials, growth factors and

other healing agents.

22. A method according to claim 14 further
comprising an element mounted to the second valve
layer, wherein the element i1s configured to be grasped
by a user in order to pull the second valve layer away

from the first valve layer.

23. A method according to claim 22 wherein the
element and the second one-way valve are part of a

single structure.

PCT/US2018/019172



10

15

20

25

WO 2018/156730

- 54 -

24, A method according to claim 22 wherein the
element is selectively detachable from the second

valve layer.

25. A method according to claim 14 wherein the
first valve layer comprises an outer sublayer

comprising at least one slit, and an inner sublayer

comprising at least one flap, wherein the at least one

flap is configured to selectively cover the at least

one slit so as to form the first one-way valve.

26. A method according to claim 14 wherein the
first valve layer comprises an outer sublayer
comprising at least one slit, and an inner sublayer
comprising at least one slit, wherein the inner

sublayer and the outer sublayer are configured to

selectively move relative to one another so as to form

the first one-way valve.

27. A mechanical vacuum dressing comprising:

a base for releasable fixation to tissue
surrounding a wound;

absorptive material carried by the base and
configured to contact the wound and receive exudates
from the wound;

an outer occlusive layer connected to the base

for sealing the wound; and

PCT/US2018/019172
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a peristaltic pump for evacuating the area
between the absorptive material and the outer

occlusive layer so as to pull exudates from the wound.

28. A method for providing negative pressure
wound therapy (NPWT), the method comprising:
providing a mechanical vacuum dressing
comprising:
a base for releasable fixation to tissue
surrounding a wound;
absorptive material carried by the base and
configured to contact the wound and receive exudates
from the wound;
an outer occlusive layer connected to the
base for sealing the wound; and
a peristaltic pump for evacuating the area
between the absorptive material and the outer
occlusive layer so as to pull exudates from the wound;
positioning the mechanical vacuum dressing
against tissue so that the absorptive material carried
by the base contacts the wound; and
using the peristaltic pump to provide suction to
the area between the absorptive material and the outer

occlusive layer so as to pull exudates from the wound.

29. A mechanical wvacuum dressing comprising:
a base for releasable fixation to tissue

surrounding a wound;
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absorptive material carried by the base and
configured to contact the wound and receive exudates
from the wound; and

an outer occlusive layer connected to the base
for sealing the wound;

wherein the outer occlusive layer comprises a
resilient dome defining a chamber in communication
with the wound, and further wherein the outer
occlusive layer is selectively bonded to the base so
as to form a passageway which (i) is open when the
pressure within the chamber is above a pre-determined
threshold, and (ii) is closed when the pressure within

the chamber is below a pre-determined threshold.

30. A method for providing negative pressure
wound therapy (NPWT), the method comprising:
providing a mechanical vacuum dressing
comprising:
a base for releasable fixation to tissue
surrounding a wound;
absorptive material carried by the base and
configured to contact the wound and receive exudates
from the wound; and
an outer occlusive layer connected to the
base for sealing the wound;
wherein the outer occlusive layer comprises
a resilient dome defining a chamber in communication

with the wound, and further wherein the outer
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occlusive layer is selectively bonded to the base so
as to form a passageway which (i) is open when the
pressure within the chamber is above a pre-determined
threshold, and (ii) is closed when the pressure within
the chamber is below a pre-determined threshold;

positioning the mechanical vacuum dressing
against tissue so that the absorptive material carried
by the base contacts the wound; and

compressing and releasing the resilient dome so
as to provide suction to the area between the
absorptive material and the outer occlusive layer so

as to pull exudates from the wound.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive

concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid. !

Group |: Claims 1-26 directed to a mechanical vacuum dressing having two valves and methods of use.
7 : o

. ComL
Group !I: Claims 27-28 directed to a mechanical vacuum dressing having a perstaltic pump and methods of use.

Group |Il: Claims 29-30 directed to a mechanical vacuum dressing having a resilient dome and methods of use.

----See Supplemental Sheet----

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable™
claims.
2. D As all Searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
o additional fees. :

3. D 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.:
6

Remark on Protest [:| The additional search fees were accompanied by the applicant’s protest and, where 'lppllcable the
' payment of a protest fee.

D 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. v OFS

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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PCT/US 18/19172

Continuation of Box lll: Observations where unity of invention is lacking

The inventions listed as Groups I-ll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Elements

Group | contains the special technical features of a mechanical vacuum dressing having a first valve layer comprising a first one-way
valve; a second valve layer comprising a second one-way valve; the first valve layer being joined to the second valve layer so as to
define a chamber therebetween, not required by the other groups.

Group li contains the special technical features of a mechanical vacuum dressing having a perstaltic pump, not required by the other
groups.

Group |l contains the special technical features of a mechanical vacuum dressing having a resilient dome, not required by the other
groups.

Common Technical Elements

Groups II-lil share the common technical features of a mechanical vacuum dressing, comprising: a mechanical vacuum dressing,
comprising: a base for releasable fixation to tissue surrounding a wound;

absorptive material carried by the base and configured to contact the wound and receive exudates from the wound;

and an outer occlusive layer connected to the base for sealing the wound.

However, this shared technical feature is known in the prior art, as shown in US 2010/0286635 A1 (WATSON JR.), which teaches a
base (16) for releasable fixation to tissue surrounding a wound (fig 2, para [0028]);

absorptive material (26) carried by the base and configured to contact the wound and receive exudates from the wound (fig 2, para
[0028]); b

As the common technical features were known or obvious in the art at the time of the invention, these cannot be considered special
technical feature that would otherwise unify the groups.

e

Therefore, Groups I-11l lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

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