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FIG. 14

(57) Abrégée/Abstract:

Disclosed embodiments relate to apparatuses and methods for wound treatment. In some embodiments, a negative pressure
source Is Incorporated into a wound dressing apparatus so that the wound dressing and the negative pressure source are part of
an Integral or Integrated wound dressing structure that applies the wound dressing and the negative pressure source
simultaneously to a patient's wound. The negative pressure source and/or electronic components may be positioned between a
wound contact layer and a cover layer of the wound dressing. The negative pressure source and/or electronic components may be
separated and/or partitioned from an absorbent area of the dressing. A switch may be integrated with the wound dressing to
control operation of the wound dressing apparatus. A connector may be direct air from an outlet of the negative pressure source to
the environment. A non-return valve may inhibit back flow of air into the wound dressing.
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FIG. 14

(57) Abstract: Disclosed embodiments relate to apparatuses and methods for wound treatment. In some embodiments, a negative

pressure source 1s incorporated into a wound dressing apparatus so that the wound dressing and the negative pressure source are part

of an integral or mtegrated wound dressing structure that applies the wound dressing and the negative pressure source simultan -
cously to a patient's wound. The negative pressure source and/or electronic components may be positioned between a wound contact
layer and a cover layer of the wound dressing. The negative pressure source and/or electronic components may be separated and/or

partitioned from an absorbent area of the dressing. A switch may be integrated with the wound dressing to control operation of the
wound dressing apparatus. A connector may be direct air from an outlet of the negative pressure source to the environment. A non-
return valve may inhibit back flow of air into the wound dressing.
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WHAT IS CLAIMED I8S:

1. A wound dressing apparatus comprising:

a wound contact layer configured to be positioned in contact with a wound;

a first area over the wound contact layer comprising:

a lower spacer layer;
an absorbent layer;

a second arca over the wound contact layer comprising a plurality of spacer
layers and a negative pressure source and/or electronic components positioned within
or between the plurality of spacer layers, wherein the first area 1s positioned adjacent
to the second arca and separated by a partition;

an upper spacer layer configured to cover the first area and the second area
and to allow air to be communicated between the first area and second area around the
partition; and

a cover layer configured to cover and form a seal over the wound contact
layer, the upper spacer layer, the first area, and the second area.

2. The wound dressing apparatus of claim 1, wherein the plurality of spacer layers
in the second area comprise a third spacer layer beneath the negative pressure source and/or
electronic components and a fourth spacer layer positioned above the negative pressure
source and/or electronic components, wherein the fourth spacer layer comprises one or more
cutouts or recesses configured to receive the negative pressure source and/or electronic
components.

3. The wound dressing apparatus of claim 1, wherein the partition comprises a
non-porous dam.

4 The wound dressing apparatus of claim 1, further comprising one or more user
interface components configured to allow a user to operate the negative pressure source
and/or electronic components.

5. A wound dressing apparatus comprising:

a wound dressing configured to be positioned over a wound site;

a negative pressure source disposed on or positioned within the wound

dressing; and

4 8-
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a switch integrated with the wound dressing configured to control operation of
the wound dressing apparatus.

6. The wound dressing apparatus of Claim 5, wherein the switch 1s at least one of
positioned within, disposed on, or embedded 1n the wound dressing.

7. The wound dressing apparatus of Claim 5, wherein the wound dressing
comprises a wound dressing body and a wound dressing border, the wound dressing border
extending along at least of a portion of a perimeter defined around the wound dressing body.

8. The wound dressing apparatus of Claim 7, wherein the switch 1s integrated
with the wound dressing body or the wound dressing border.

9. The wound dressing apparatus of Claims 7 or 8, wherein the switch 1s at least
one of positioned within, disposed on, or embedded 1n the wound dressing body or the wound
dressing border.

10. The wound dressing apparatus of any of Claims 7 to 9, wheremn the wound
dressing body and the wound dressing border comprise a top layer and a bottom layer, the top
layer comprising a cover layer and the bottom layer comprising a wound contact layer, the
switch being integrated with the wound dressing proximally adjacent at least one of the top
layer and the bottom layer.

11.  The wound dressing apparatus of any of Claims 5 to 10, wherein the wound
dressing body or the wound dressing border comprises a flexiboard layer beneath the switch
to dissipate and/or mhibit the transfer of a compression force to the wound site when the
switch 1s actuated.

12.  The wound dressing apparatus of any of Claims 5 to 11, wherein the switch 1s
configured to be actuated by pressing the switch 1n a first direction with a finger.

13.  The wound dressing apparatus of Claim 7, wherein the wound dressing further
comprises a tab that extends from the wound dressing border, the switch being integrated with
the tab.

14.  The wound dressing apparatus of Claim 12, wherein the switch 1s at least one
of positioned within, disposed on, or embedded m the tab

15. The wound dressing apparatus of Claims 13 or 14, wherein the tab 1s
configured to be lifted by a user so that the switch can be actuated by the user by applying

force to the switch in two opposing directions on opposite or different sides of the tab.

49
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16. The wound dressing apparatus of any of Claims 13 to 15, wherein the wound
dressing comprises a jomt between the tab and the wound dressing border to facilitate
movement of the tab without applying force to the wound dressing body or the wound
dressing border, the tab being configured to rotate about the joint when a user moves the tab.

17.  The wound dressing apparatus of any of Claims 5 to 16, further comprising
one or more mdicators configured to indicate one or more statuses of the wound dressing
apparatus.

18.  The wound dressing apparatus of Claim 17, wherein the one or more indicators
comprise one or more visual indicators.

19. The wound dressing apparatus of Claim 18, wherein the one or more visual
indicators comprise one or more light emitting diodes (LEDs).

20.  The wound dressing apparatus of any of Claims 17 to 19, wherein the one or
more indicators are configured to indicate a battery level of the wound dressing apparatus.

21.  The wound dressing apparatus of any of Claims 17 to 20, wherein the one or
more indicators extend around the switch.

22.  The wound dressing apparatus of Claim 21, wherein the one or more indicators
circumferentially extend around the switch.

23.  The wound dressing apparatus of any of Claims 17 to 22, wherein the switch 1s
positioned 1n a sub-flush position relative to the one or more indicators to inhibit accidental or
inadvertent actuation of the switch.

24.  The wound dressing apparatus of any of Claims 5 to 23, wherein the switch 1s
selectively operable by a user to control operation of the negative pressure source.

25.  The wound dressing apparatus of any of Claims 5 to 24, wherein the switch 1s
selectively operable by a user to turn on and turn off the negative pressure source.

26.  The wound dressing apparatus of any of Claims 5 to 25, wherein the switch 1s
electrically connected to the negative pressure source.

27.  The wound dressing apparatus of any of Claims 5 to 26, wherein the negative
pressure source 1S a micro pump.

28. A wound dressing apparatus comprising:

a wound dressing configured to be positioned over a wound site;

-5()-
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a negative pressure source disposed on or positioned within the wound
dressing, the negative pressure source comprising an inlet and an outlet, the negative
pressure source being configured to apply negative pressure to the wound site via the
inlet and being further configured to remove air from the wound dressing via the
outlet; and

a connector comprising first and second ends and a flow path therebetween,
wherem the first end 1s in fluild communication with the outlet and the second end 1s
open to an environment outside the wound dressing, wherein a portion of the flow
path extends through an opening defined in the wound dressing, the flow path being
configured to direct air from the outlet to the environment.

29.  The wound dressing apparatus of Claim 28, wherein the opening in the wound
dressing 1s defined on a top layer of the wound dressing.

30. The wound dressing apparatus of Claim 29, wherein the top layer comprises a
moisture vapor permeable film.

31.  The wound dressing apparatus of Claim 28, wherein the opening 1n the wound
dressing 1s defined between a top layer and a bottom layer of the wound dressing.

32.  The wound dressing apparatus of Claim 28, wherein the opening in the wound
dressing 1s defined through an edge of the wound dressing between a top layer and a bottom
layer of the wound dressing.

33.  The wound dressing apparatus of Claims 31 or 32, wherein the top layer
comprises a moisture vapor permeable film and the bottom layer comprises a wound contact
layer.

34.  The wound dressing apparatus of any of Claims 28 to 33, wherein the
connector comprises a spacer that extends between a first and second portion of the
connector, the spacer bemng configured to resist collapse of the connector when the connector
1S compressed.

35.  The wound dressing apparatus of any of Claims 28 to 34, wherein the first and
second portions of the connector comprise the first and second ends of the connector.

36. The wound dressing apparatus of Claims 34 or 35, wherein the spacer i1s

enveloped 1n a film to form a gas tight seal with the wound dressing.

_51-
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37. The wound dressing apparatus of Claims 34 or 35, wherein the spacer
comprises a length of 3D fabric materal.

38.  The wound dressing apparatus of Claims 36 or 37, wherein the film 1s a plastic
film.

39.  The wound dressing apparatus of any of Claims 36 to 38, wherein the film 1s
Versapore film having a pore size diameter of about 2 um.

40.  The wound dressing apparatus of any of Claims 28 to 39, wherein the
connector forms a gas tight seal with the wound dressing.

41.  The wound dressing apparatus of any of Claims 28 to 40, wherein the
connector forms a gas tight seal with the outlet of the negative pressure source.

42. The wound dressing apparatus of any of Claims 28 to 41, wherein the
connector 18 configured to resist collapse, thereby inhibiting occlusion of the connector when
the wound dressing 1s subjected to compressive forces.

43.  The wound dressing apparatus of any of Claims 28 to 42, wherein the
connector 1s configured to inhibit the ingress of water, foreign bodies, dirt, or bacteria through
the opening 1n the wound dressing.

44. The wound dressing apparatus of any of Claims 28 to 43, wherein the wound
dressing apparatus further comprises a tube interposed between the outlet and the connector,
the tube being coupled to the outlet and the connector.

45. The wound dressing apparatus of any of Claims 28 to 44, wherein the tube 1s
configured to extend the connector such that the connector 1s positioned outside of the wound
dressing after the tube passes through the opening in the wound dressing.

46. A wound dressing apparatus comprising:

a wound dressing configured to be positioned over a wound site;

a negative pressure source disposed on or positioned within the wound
dressing, the negative pressure source comprising an imlet and an outlet and being
operable to apply negative pressure to the wound site; and

a non-return valve 1 fluid communication with the outlet, the non-return valve
bemng configured to inhibit back flow of air into the wound dressing.

47.  The wound dressing apparatus of Claim 46, wherein the non-return valve 1s

configured to mhibit back tlow of air into the wound dressing through the outlet.
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48.  The wound dressing apparatus of Claims 46 or 47, wherein the non-return
valve 1s connected to the outlet.

49.  The wound dressing apparatus of any of Claims 46 or 47, wherein the non-
return valve comprises a first end 1n fluidic communication with the outlet and a second end 1n
fluid communication with an exhaust component, the exhaust component being configured to
direct air from the outlet to the environment.

50.  The wound dressing apparatus of Claim 49, wherem the first end of the non-
return valve 1s connected to the outlet and the second end of the non-return valve 1s connected
to the exhaust component.

51. The wound dressing apparatus of any of Claims 46 to 50, wherein the non-
return valve 1s at least partially disposed in the outlet.

52.  The wound dressing apparatus of any of Claims 46 or 47, further comprising
an exhaust system having first and second ends, wherein the exhaust system 1s mterposed
between the outlet and the non-return valve such that the first end 1s connected to the outlet
and the second end 1s connected to the non-return valve.

53. The wound dressing apparatus of any of Claims 46 or 47, further comprising
an e¢xhaust system, wherein the non-return valve 1s at least partially integrated with the
exhaust system.

54.  The wound dressing apparatus of Claim 52, wheremn the non-return valve 1s at
least partially integrated with the exhaust system at an end of the exhaust system.

55. The wound dressing apparatus of any of Claims 46 to 54, wherein the non-
return valve 1s integrated with the wound dressing.

56. The wound dressing apparatus of any of Claims 46 to 55, wherein the non-
return valve 1s positioned within and/or embedded 1n the wound dressing.

57.  The wound dressing apparatus of any of Claims 46 to 56, wherein the non-
return valve comprises a size configured to fit within the wound dressing.

58.  The wound dressing apparatus of any of Claims 46 to 57, wherein the non-
return valve has a height that 1s less than a thickness of the wound dressing.

59.  The wound dressing apparatus of any of Claims 46 to 58, wherein the non-

return valve has a low cracking pressure and a low resistance to out tflow.
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60.  The wound dressing apparatus of any of Claims 46 to 59, wherein the non-
return valve has a cracking pressure of less than 500 Pa for a nominal flow rate of about
I mL/min through the apparatus.

61.  The wound dressing apparatus of any of Claims 46 to 60, wherein the non-
return valve has an out flow resistance of less than 30 mL/min as measured with a nominally
fixed vacuum of 10.7 kPa below atmosphere.

62.  The wound dressing apparatus of any of Claims 46 to 60, wherein the non-
return valve provides a resistance to air flowing out of the wound dressing apparatus of less
than 100 mL/min as measured with a nominally fixed vacuum of 10.7 kPa below atmosphere.

63.  The wound dressing apparatus of any of Claims 46 to 62, wherein the negative
pressure source and the non-return valve together allow air to leak into the wound dressing
apparatus via the outlet at a negligible rate of less than 2.0 mL/min.

64.  The wound dressing apparatus of any of Claims 46 to 63, wherein the non-
return valve 18 a mechanical valve that 1s self-activated.

65. The wound dressing apparatus of any of Claims 46 to 64, wherein the non-
return valve comprises a duckbill valve.

66.  The wound dressing apparatus of any of Claims 46 to 65, wherein the non-
return valve comprises a reed valve.

67. The wound dressing apparatus of Claim 66, wherein the reed valve comprises a
75 micron thick polyester reed valve.

68.  The wound dressing apparatus of Claims 66 or 67, wheremn the non-return
valve comprises a cavity with an mlet port and an outlet port and a reed at least partially
disposed 1n the cavity.

69.  The wound dressing apparatus of any of Claims 46 to 68, wherein the non-
return valve comprises a crescent shape.

70. The wound dressing apparatus of Claim 69, wherein the crescent shape is
defined by a housing having a first curved surface that intersects a second surface.

71. The wound dressing apparatus of Claim 70, wherein the second surface 1s flat.

72. The wound dressing apparatus of Claim 70, wherein the second surface i1s
curved, the second surface having a radius of curvature that i1s greater than a radius of

curvature of the first curved surface.
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73. The wound dressing apparatus of any of Claims 70 to 72, wherein the second
surface 1s semi-rigid or flexible such that it 1s configured to conform to a surface of the wound
site.

74.  The wound dressing apparatus of Claims 67 or 68, wherem the non-return

valve comprises a crescent shape, wherein the reed comprises a rectangular shape with

circular ends.
75.  The wound dressing apparatus of Claims 67 or 68, wherein the non-return
valve comprises a crescent shape, wherem the reed includes a curved portion.

76.  The wound dressing apparatus of any of Claims 46 to 75, wherein the negative

pressure source 1S a micro pump.

77.  The wound dressing apparatus of Claim 76, further comprising a controller
configured to control the operation of the micro pump to apply negative pressure to the

wound site.
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