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(54) Title: WOUND CLOSURE DEVICE 

flM 

FIG. 1 

(57) Abstract: A wound dressing (100) for use in the application of negative pressure to a wound, comprising a support member 
(102) and a cover member (106) positionable over the wound in use. The support member can have a first support element having a 
first portion (116a) aligned with a first axis and a body portion (114) coupled with and extending away from the first portion, and a 

N second support element having a first portion (11 6b) aligned with the first axis and a body portion (114) coupled with and extending 
away from the first portion of the second support element. At least the body portion of each of the first support element and the 
second support element can be independently rotatable about the first axis. The support member can support at least a middle portion 
of the cover member above a surface of the wound so as to define a space between the wound cover and the wound.
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WOUND CLOSURE DEVICE 

BACKGROUND OF THE DISCLOSURE 

Incorporation by Reference and Cross-Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Application Nos.  

61/650,391, filed May 22, 2012, 61/681,037, filed August 8, 2012, 61/784,304, filed March 

14, 2013, and 61/651,483, filed May 24, 2012, the contents of which are hereby incorporated 

by reference in their entireties as if fully set forth herein. The benefit of priority to the 

foregoing applications is claimed under the appropriate legal basis including, without 

limitation, under 35 U.S.C. § I19(e).  

Field of the Disclosure 

[0002] Embodiments or arrangements disclosed herein relate to methods and 

apparatuses for dressing and treating a wound with topical negative pressure (TNP) therapy.  

For example but without limitation, some embodiments disclosed herein relate to treating a 

wound with reduced pressure provided from a pump. As another non-limiting example, 

some embodiments disclosed herein relate to apparatuses and methods for controlling the 

operation of a TNP system.  

Description of the Related Art 

[0003] A number of techniques have been developed for treatment of wounds, 

including wounds resulting from accident and wounds resulting from surgery. Often, 

wounds are closed using sutures or staples. However, inserting these mechanical closure 

techniques requires making additional punctures or wounds to the skin, which can result in 

tissue injury and in the case of excess swelling, possible ischemia and tissue loss. Also, 

mechanical wound closures such as staples and sutures can cause highly-localized stresses at 

the insertion points that can impede and damage the normal wound healing processes of the 

skin.  

[0004] In recent years, there has been increased interest in using negative 

pressure devices for the treatment of wounds. Negative pressure wound treatment utilizes 
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devices that remove wound fluids by applying negative pressure suction to the wound. It is 

believed that such negative pressures promote wound healing by facilitating the formation of 

granulation tissue at the wound site and assisting the body's normal inflammatory process 

while simultaneously removing excess fluid, which may contain adverse cytokines bacteria.  

However, further improvements in negative pressure wound therapy are needed to fully 

realize the benefits of treatment.  

[0005] Many different types of wound dressings are known for aiding in the 

healing process of a human or animal. These different types of wound dressings include 

many different types of materials and layers, for example, gauze, pads, foam pads or multi

layer wound dressings. Topical negative pressure ("TNP") therapy, sometimes referred to as 

vacuum assisted closure, negative pressure wound therapy, or reduced pressure wound 

therapy, is widely recognized as a beneficial mechanism for improving the healing rate of a 

wound. Such therapy is applicable to a broad range of wounds such as incisional wounds, 

open wounds and abdominal wounds or the like.  

[0006] TNP therapy assists in the closure and healing of wounds by reducing 

tissue oedema; encouraging blood flow; stimulating the formation of granulation tissue; 

removing excess exudates and may reduce bacterial load and thus, infection to the wound.  

Furthermore, TNP therapy permits less outside disturbance of the wound and promotes more 

rapid healing.  

[0007] Surgeons have described open wounds that are difficult to close such as 

open abdominal wounds after surgery and fasciotomy wounds. These wounds cannot always 

be closed and can require skin grafts to aid the closure. In some cases, the dressing itself 

may hinder the closure of the wound by creating a stiffened layer of material over the wound 

that is resistant to contraction.  

SUMMARY OF THE SOME EMBODIMENTS 

[0008] Embodiments of the present disclosure relate to wound dressings 

configured to provide a sealed cover over a wound, providing a sealed space over the wound 

suitable for maintaining a desired level of reduced pressure within the sealed space over the 

wound.  
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[0009] Some embodiments are directed to a wound dressing for use in the 

application of negative pressure to a wound of a patient's body, comprising a support 

member having a plurality of legs (also referred to herein as arms or body portions) and a top 

portion (also referred to herein as a top portion), the legs projecting from the top portion and 

being positionable adjacent a periphery of the wound, and a cover member positionable over 

the support member. Each leg can be configured to be rotabable relative to an axis axially 

through the top portion so that a rotational position of each leg of the support member can be 

adjusted and such that the width of the support member can be adjusted.  

[0010] Some embodiments comprise a wound dressing for use in the application 

of negative pressure to a wound of a patient's body, comprising a support member having a 

first side support and a second side support coupled with a top portion, and a cover member 

positionable over the support member. In some embodiments, the first side support can be 

rotatable about the top portion, the second side support can be rotatable about the top portion, 

and the first side support can be rotatable relative to the second side support so that a 

rotational position of the first side support and the second side support can be adjusted and 

such that the width of the support member can be adjusted.  

[0011] Some embodiments are directed to a method of treating a wound, 

comprising positioning a support member having a first side support and a second side 

support both rotatably coupled to a top portion at a location adjacent the wound such that the 

first side support and the second side support are positioned adjacent the periphery of the 

wound, positioning a wound cover over the wound, sealing the wound cover to the skin 

surrounding the wound so that a substantially fluid-tight space is created over the wound, and 

applying negative pressure to the space over the wound through a conduit in fluid 

communication with the space over the wound. In some embodiments, the application of 

negative pressure can cause the first side support and the second side support to rotate 

relative to an axis through the top portion to decrease a width of the support member and 

draw edges of the wound closer together.  

[0012] Some embodiments comprise a support structure for placement in a 

wound, comprising an elongate top portion extending along a longitudinal axis, and a 

plurality of side supports connected to the elongate top portion and rotatable about the 

longitudinal axis, wherein at least one of the side supports is configured to be positioned 
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adjacent one side of a wound and at least another of the side supports is configured to be 

positioned adjacent another side of the wound.  

[0013] Any of the features, components, or details of any of the arrangements or 

embodiments disclosed in this application, including those disclosed below, are 

interchangeably combinable with any other features, components, or details of any of the 

arrangements or embodiments disclosed herein to form new arrangements and embodiments.  

With that, the following arrangements are disclosed herein, inter alia.  

1. A wound dressing for use in the application of negative pressure to a wound, 

comprising: 

a support member comprising: 

first support element having a first portion aligned with a first axis and a body 

portion coupled with and extending away from the first portion; and 

a second support element having a first portion aligned with the first axis and 

a body portion coupled with and extending away from the first portion of the 

second support element; 

a cover member positionable over the wound in use; 

wherein: 

at least the body portion of each of the first support element and the second 

support element are independently rotatable about the first axis; 

the support member is configured to support at least a middle portion of the 

cover member above a surface of the wound out of contact with the wound so 

as to define a space between the wound cover and the wound.  

2. The wound dressing of arrangement 1, wherein the support member is configured 

such that, in use, the body portion of the first support element is adjustable so as to extend in 

a first direction away from the first axis and the body portion of the second support element 

is adjustable so as to extend in a second direction away from the first axis, the second 

direction being different than the first direction such that an angle is defined between the 

body portion of the first support element and the body portion of the second support element.  

3. The wound dressing of arrangement 2, wherein the angle between the body 

portion of the first support element and the body portion of the second support element is 

from approximately 50 degrees to approximately 90 degrees, or from approximately 50 

-4-



WO 2014/013348 PCT/IB2013/002485 

degrees to approximately 70 degrees, before reduced pressure has been supplied to the space 

between the cover member and the wound and wherein the angle between the body portion 

of the first support element and the body portion of the second support element is from 

approximately 0 degrees to approximately 40 degrees, or from approximately 0 degrees to 

approximately 20 degrees, or from approximately 10 degrees to approximately 20 degrees, 

after reduced pressure has been supplied to the space between the cover member and the 

wound.  

4. The wound dressing of any one of the previous arrangements, wherein: 

the support member is positionable over the wound such that, in use, the body 

portion of the first support element extends toward a first side edge of the wound and 

the body portion of the second support element extends toward a second side edge of 

the wound; 

the second side edge of the wound is approximately opposite to the first side 

edge of the wound; and 

the support member is configured such that the body portion of the first 

support element and the body portion of the second support element can rotate toward 

each other so as to reduce an angle between the body portion of the first support 

element and the body portion of the second support element.  

5. The wound dressing of any one of arrangements 2-3, wherein the wound dressing 

is configured such that, when reduced pressure is supplied to the space between the cover 

member and the wound, the body portion of the first support element is configured to rotate 

about the first axis toward the body portion of the second support element so as to reduce the 

angle between body portion of the first support element and the body portion of the second 

support element.  

6. The wound dressing of any one of the previous arrangements, wherein the cover 

member is configured to adhere to a skin surface surrounding the wound and to provide a 

substantially gas-tight sealed space over the wound, and wherein the cover member does not 

have adhesive in a middle portion of the cover member.  

7. The wound dressing of any one of the previous arrangements, wherein the support 

member further comprises a shaft member coaxial with the first axis, and wherein the first 
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support element and the second support element are configured to rotate about the shaft 

member.  

8. The wound dressing of any one of the previous arrangements, wherein the first 

portion of at least one of the first support element and the second support element defines a 

cylindrical shape and has an opening axially therethrough, the opening being coaxial with the 

first axis.  

9. The wound dressing of any one of the previous arrangements, wherein a length of 

the body portion of the first support element is adjustable in the first direction relative to the 

first axis and/or a length of the body portion of the second support element is adjustable in 

the second direction relative to the first axis.  

10. The wound dressing of any one of the previous arrangements, wherein the cover 

member is positioned between the support member and the wound in use.  

11. The wound dressing of any one of the previous arrangements, wherein the cover 

member is positioned between the support member and the wound in use, the cover member 

being tethered to the support member so that the support member maintains the cover 

member out of contact with the wound.  

12. The wound dressing of any one of the previous arrangements, wherein the cover 

member is configured to be positioned over the support member in use.  

13. The wound dressing of any one of the previous arrangements, further comprising: 

a third support element having a first portion aligned with the first axis and a 

body portion coupled with and extending away from the first portion thereof; 

and 

a fourth support element having a first portion aligned with the first axis and a 

body portion coupled with and extending away from the first portion thereof.  

14. The wound dressing of any one of the previous arrangements, further comprising 

a conduit in fluid communication with the space between the cover member and the wound, 

the conduit being configured to provide reduced pressure to said space.  

15. The wound dressing of any one of the previous arrangements, further comprising 

a wound filler positionable between the cover member and the wound in use.  

16. The wound dressing of any one of the previous arrangements, comprising a 

wound filler positionable between the cover member and the wound in use, the filler 
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comprising at least one of foam, gauze, a deflatable hollow member, a sealed enclosure, a 

sealed enclosure having a collapsible structure therein, and any combination of the foregoing.  

17. The wound dressing of any one of the previous arrangements, comprising a 

collapsible wound filler positionable between the cover member and the wound in use, the 

collapsible wound filler comprising at least one of foam, gauze, a deflatable hollow member, 

a sealed enclosure, a sealed enclosure having a collapsible structure therein, and any 

combination of the foregoing.  

18. The wound dressing of any one of the previous arrangements, comprising a 

collapsible wound filler positionable between the cover member and the wound in use, the 

collapsible wound filler comprising at least one of foam, gauze, a deflatable hollow member, 

a sealed enclosure, a sealed enclosure having a collapsible structure therein, and any 

combination of the foregoing, wherein the collapsible wound filler is configured to be more 

flexible and, hence, more collapsible, in a lateral direction than in a vertical direction.  

19. The wound dressing of any one of the previous arrangements, comprising a 

collapsible wound filler positionable between the cover member and the wound in use, 

wherein the wound filler is configured to support an end portion of the body portion of the 

first support element and an end portion of the body portion of the second support element in 

use.  

20. The wound dressing of any one of the previous arrangements, comprising from 4 

to 8 first support elements and from 4 to 8 second support elements.  

21. The wound dressing of any one of the previous arrangements, wherein at least one 

of the first support element and the second support element is wider in a direction parallel to 

the first axis than it is longer in a direction away from the first axis.  

22. The wound dressing of any one of the previous arrangements, comprising: 

a plurality of first support elements and a first connector fixed to the body 

portion of each of the plurality of first support elements, thereby connecting 

the body portion of each of the plurality of first support elements together; 

and 

a plurality of second support elements and a second connector fixed to the 

body portion of each of the plurality of second support elements, thereby 
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connecting the body portion of each of the plurality of second support 

elements together.  

23. The wound dressing of any one of the previous arrangements, comprising a pad 

positioned at an end portion of the body portion of at least one of the first and the second 

support elements.  

24. A wound dressing kit, comprising the wound dressing of any one of the preceding 

arrangements and a vacuum pump.  

25. A wound dressing kit, comprising the wound dressing of any one of the preceding 

arrangements, a vacuum pump, and a collection canister for collection of wound exudate 

removed from the wound.  

26. A wound dressing for use in the application of negative pressure to a wound of a 

patient's body, comprising: 

a support member having a plurality of legs and a body portion, the legs 

projecting from the body portion and being positionable adjacent a periphery of the 

wound; and 

a cover member positionable over the support member; 

wherein each leg is rotabable relative to an axis extending axially through the 

body portion so that a rotational position of each leg of the support member can be 

adjusted and such that the width of the support member can be adjusted.  

27. The wound dressing of arrangement 26, wherein portions of the body portion can 

be rotated independently.  

28. The wound dressing of any one of arrangements 26-27, wherein each portion of 

the body portion supports at least one leg.  

29. The wound dressing of any one of arrangements 26-28, further comprising foam 

or other wound packing positionable between the wound and the cover member.  

30. The wound dressing of any one of arrangements 26-29, wherein one or more of 

the legs has an adjustable length.  

31. The wound dressing of any one of arrangements 26-30, wherein at least a portion 

of one or more of the legs is extendible to adjust the length thereof.  

32. The wound dressing of any one of arrangements 26-31, wherein the cover 

member is a liquid impermeable drape.  
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33. The wound dressing of any one of arrangements 26-32, wherein the body portion 

comprises an elongate member, and further comprising a shaft positioned through an axial 

centerline of the body portion.  

34. The wound dressing of any one of arrangements 26-33, comprising a conduit in 

communication with a space beneath the cover member, the conduit configured to provide a 

source of reduced pressure to said space.  

35. The wound dressing of any one of arrangements 26-34, comprising one or more 

cross-supports coupled with two or more legs along one side of the support member.  

36. The wound dressing of any one of arrangements 26-35, comprising one or more 

cross-supports coupled with two or more legs along each side of the support member.  

37. The wound dressing of any one of arrangements 26-36, wherein the cover 

member is positioned mostly outside of the support member.  

38. The wound dressing of any one of arrangements 26-37, wherein the cover 

member is positioned mostly between the support member and the wound.  

39. A wound dressing for use in the application of negative pressure to a wound of a 

patient's body, comprising: 

a support member having a first side support and a second side support 

coupled with a body portion; and 

a cover member positionable over the support member; 

wherein: 

the first side support is rotatable about the body portion; 

the second side support is rotatable about the body portion; 

the first side support is rotatable relative to the second side support so 

that a rotational position of the first side support and the second side support 

can be adjusted and such that the width of the support member can be 

adjusted.  

40. The wound dressing of arrangement 39, wherein at least one of the first side 

support and the second side support comprises two or more legs.  

41. The wound dressing of any one of arrangements 39-40, wherein at least one of the 

first side support and the second side support comprises two or more legs and a cross

support.  
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42. The wound dressing of any one of arrangements 39-41, wherein at least one of the 

first side support and the second side support comprises a panel.  

43. The wound dressing of any one of arrangements 39-42, wherein portions of the 

body portion can be rotated independently.  

44. The wound dressing of arrangement 43, wherein each portion of the body portion 

supports at least one leg.  

45. The wound dressing of any one of arrangements 39-44, further comprising foam 

or other wound packing positionable between the wound and the cover member.  

46. The wound dressing of any one of arrangements 39-45, comprising one or more 

legs that has an adjustable length.  

47. The wound dressing of any one of arrangements 39-46, comprising one or more 

legs that is extendible to adjust the length thereof.  

48. The wound dressing of any one of arrangements 39-47, wherein the cover 

member is a liquid impermeable drape.  

49. The wound dressing of any one of arrangements 39-48, wherein the body portion 

comprises an elongate member, and further comprising a shaft positioned through an axial 

centerline of the body portion.  

50. The wound dressing of any one of arrangements 39-49, comprising a conduit in 

communication with a space beneath the wound cover, the conduit configured to provide a 

source of reduced pressure to said space.  

51. The wound dressing of any one of arrangements 39-50, comprising one or more 

cross-supports coupled with two or more legs along one side of the support member.  

52. The wound dressing of any one of arrangements 39-51, comprising one or more 

cross-supports coupled with two or more legs along each side of the support member.  

53. The wound dressing of any one of arrangements 39-52, wherein the cover 

member is positioned mostly outside of the support member.  

54. A wound dressing kit, comprising the wound dressing of any one of arrangements 

39-53 and a vacuum pump.  

55. The wound dressing kit of arrangement 54, further comprising a collection 

canister for collection of wound exudate.  

56. A method of treating a wound, comprising: 
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positioning a support member having a first side support and a second side 

support both rotatably coupled to a body portion at a location adjacent the wound 

such that the first side support and the second side support are positioned adjacent the 

periphery of the wound; 

positioning a wound cover over the wound; 

sealing the wound cover to the skin surrounding the wound so that a 

substantially fluid-tight space is created over the wound; and 

applying negative pressure to the space over the wound through a conduit in 

fluid communication with the space over the wound; 

wherein the application of negative pressure causes the first side support and 

the second side support to rotate relative to an axis through the body portion to 

decrease a width of the support member and draw edges of the wound closer together.  

57. The method of treating a wound of arrangement 56, comprising positioning the 

wound cover between the wound and the support member.  

58. The method of treating a wound of any one of arrangements 56-57, comprising 

positioning the wound cover over an outside of the support member.  

59. The method of treating a wound of any one of arrangements 56-58, wherein at 

least one of the first side support and the second side support comprises two or more legs.  

60. The method of treating a wound of any one of arrangements 56-59, wherein at 

least one of the first side support and the second side support comprises two or more legs and 

a cross-support.  

61. The method of treating a wound of any one of arrangements 56-60, wherein at 

least one of the first side support and the second side support comprises a panel.  

62. The method of treating a wound of any one of arrangements 56-61, comprising 

rotating portions of the body portion independently.  

63. The method of treating a wound of any one of arrangements 56-62, comprising 

positioning foam or other wound packing between the wound and the cover member.  

64. The method of treating a wound of any one of arrangements 56-63, comprising 

first positioning foam adjacent the wound, and then positioning the first and second side 

supports adjacent edges of the foam.  
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65. The method of treating a wound of arrangement 64, wherein the first and second 

side supports are positioned into slits in the foam.  

66. The method of treating a wound of any one of arrangements 56-65, comprising 

adjusting a length of at least one of the first side support and the second side support.  

67. The method of treating a wound of any one of arrangements 56-66, wherein the 

cover member is a liquid impermeable drape.  

68. The method of treating a wound of any one of arrangements 56-67, wherein the 

first and second side supports are rotatable about a shaft positioned through an axial 

centerline of the body portion.  

69. The method of treating a wound of any one of arrangements 56-68, wherein the 

support member comprises one or more cross-supports coupled with two or more legs along 

one side of the support member.  

70. The method of treating a wound of any one of arrangements 56-69, wherein the 

support member comprises one or more cross-supports coupled with two or more legs along 

each side of the support member.  

71. The method of treating a wound of any one of arrangements 56-70, wherein the 

support member comprises one or more cross-supports coupled with two or more legs along 

each side of the support member.  

72. The method of treating a wound of any one of arrangements 56-71, wherein the 

cover member is positioned mostly outside of the support member.  

73. A support structure for placement in a wound, comprising: 

an elongate body portion extending along a longitudinal axis; and 

a plurality of side supports connected to the elongate body portion and 

rotatable about the longitudinal axis, wherein at least one of the side supports is 

configured to be positioned adjacent one side of a wound and at least another of the 

side supports is configured to be positioned adjacent another side of the wound.  

74. A wound treatment apparatus, comprising: 

an elongate member made of a biocompatible material having a first end and a 

second end; and 

a plurality of legs made of a biocompatible material rotatably connected to the 

elongate member, each of the legs having a proximal end rotatably connected to the 
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elongate member and a distal end configured to be positioned adjacent a wound, and 

wherein the legs are capable of rotation to provide at least one leg on a first side of 

the wound and at least one leg on a second side of the wound.  

75. A support structure for placement in a wound, comprising: 

an elongate body portion extending along a longitudinal axis; and 

a plurality of side supports connected to the elongate body portion and 

rotatable about the longitudinal axis, wherein at least one of the side supports is 

configured to be positioned adjacent one side of a wound and at least another of the 

side supports is configured to be positioned adjacent another side of the wound.  

76. A wound treatment apparatus, comprising: 

a wound filler configured to be positioned in or over a wound site; 

a support structure configured to be positioned over the wound filler, the 

support structure comprising: 

an elongate member having a first end and a second end; and 

a plurality of supports rotatably connected to the elongate member, 

each of the legs having a proximal end rotatably connected to the elongate 

member and a distal end configured to be positioned adjacent the wound site, 

wherein the distal end of at least a first support is configured to be positioned 

adjacent a first side of the wound site and the distal end of at least a second 

support is configured to be positioned adjacent an opposite second side of the 

wound site; 

a wound cover configured to be positioned over the wound filler and support 

structure and configured to be sealed to skin surrounding the wound site; and 

a negative pressure source configured to provide negative pressure to an area 

under the wound cover.  

77. A method of treating a wound, the method comprising: 

placing a support structure adjacent to a wound filler in a wound cavity; 

sealing the wound cavity sufficient to permit application of negative pressure 

to the wound; and 

providing negative pressure to the wound, 
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wherein the support structure is configured to guide the wound filler such that 

the wound is permitted to close as the negative pressure is provided to the wound.  

78. A method for promoting would healing, the method comprising: 

placing a frame over the wound to contact opposite edges of a wound; 

applying a material over the frame to define a space between the material and 

the wound; and 

applying vacuum force to the space to promote wound healing.  

79. A method as in arrangement 78, further comprising, before placing the frame, 

placing a piece of foam in the wound.  

80. A method, comprising: 

placing a collapsible frame adjacent to the wound, the frame having a first 

expanded configuration having a first lateral dimension; 

applying negative pressure to create a vacuum in a space defined between the 

lateral portions of the wound cavity; 

wherein negative pressure reduces the first lateral dimension.  

81. The method of arrangement 80, further comprising positioning a foam member 

within the wound.  

82. The method of any one of arrangements 80-81, further comprising affixing a 

cover to the collapsible frame to enclose the space defined between the lateral portions.  

83. A method of sealing a wound, comprising: 

positioning a frame structure such that legs of the frame structure are 

proximate to edges of a foam member positioned within the wound; and 

applying a force that causes the legs of the frame structure to compress the 

foam and to bring opposite edges of the wound toward each other.  

84. The method of arrangement 83, wherein applying a force comprises applying 

negative pressure.  

85. The method of any one of arrangements 83-84, the compression is accomplished 

through rotation of the legs.  

86. A method of treating a wound, comprising: 

positioning a wound filler in or over a wound site; 
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positioning a wound cover over the wound filler and sealing the wound cover 

to skin surrounding the wound site; and 

applying negative pressure to an area under the wound cover and horizontally 

compressing the wound filler as negative pressure is applied.  

87. A method of treating a wound, comprising: 

positioning a wound filler in or over a wound site; 

positioning a support structure over the wound filler, the support structure 

comprising: 

an elongate member having a first end and a second end; 

a plurality of supports rotatably connected to the elongate member, each of the 

legs having a proximal end rotatably connected to the elongate member and a distal 

end configured to be positioned adjacent the wound site; 

wherein positioning the support structure comprises positioning the distal end 

of at least a first support adjacent a first side of the wound site and positioning the 

distal end of at least a second support adjacent an opposite second side of the wound 

site; 

positioning a wound cover over the support structure and the wound filler and 

sealing the support structure to skin surrounding the wound site; and 

applying negative pressure to an area under the wound cover, wherein the 

application of negative pressure causes the wound cover to compress against the 

supports to move the distal ends of the first and second supports toward each other 

and compress the wound filler there between.  

88. A method of treating a wound, comprising: 

positioning a support member having a first side support and a second side 

support both rotatably coupled to a body portion at a location adjacent the wound 

such that the first side support and the second side support are positioned adjacent the 

periphery of the wound; 

positioning a wound cover over the wound; 

sealing the wound cover to the skin surrounding the wound so that a 

substantially fluid-tight space is created over the wound; and 
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applying negative pressure to the space over the wound through a conduit in 

fluid communication with the space over the wound; 

wherein the application of negative pressure causes the first side support and 

the second side support to rotate relative to an axis through the body portion to 

decrease a width of the support member and draw edges of the wound closer together.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Embodiments of the present disclosure will now be described hereinafter, 

by way of example only, with reference to the accompanying drawings in which: 

[0015] Figure 1 is an isometric illustration of an embodiment of a wound dressing 

having a support member.  

[0016] Figure 2 is a front view of the embodiment of the support member of the 

dressing member embodiment illustrated in Figure 1.  

[0017] Figure 3 is a side view of the embodiment of the dressing member 

illustrated in Figure 1, before reduced pressure has been applied to the space between the 

wound cover and the wound.  

[0018] Figure 4 is a side view of the embodiment of the dressing member 

illustrated in Figure 1, after reduced pressure has been applied to the space between the 

wound cover and the wound, showing the improved contraction of the wound with the 

dressing member embodiment of Figure 1.  

[0019] Figures 5 and 6 are a side view and a front view of the embodiment of a 

top portion and an arm of the embodiment of the dressing member illustrated in Figure 1.  

[0020] Figure 7 is a side view of the embodiment of the dressing member 

illustrated in Figure 1.  

[0021] Figure 8A is a side view of another embodiment of a support member.  

[0022] Figure 8B is a front view of the embodiment of the support member 

illustrated in Figure 8A.  

[0023] Figures 9-1 and 9-2 are front views of an embodiment of a dressing having 

the support member illustrated in Figure 8, showing the dressing applied to a wound model 

after a therapeutic level of reduced pressure has been applied to the wound.  
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[0024] Figures 10 and 11 are a side view and a front view, respectively, of 

another embodiment of a dressing having a support member.  

[0025] Figures 12 and 13 are a side view and a front view, respectively, of 

another embodiment of a dressing having a support member.  

[0026] Figures 14 and 15 are a side view and a front view, respectively, of 

another embodiment of a dressing having a support member.  

[0027] Figures 16, 17, and 18 are a side view, top view, and an assembled top 

view, respectively, of another embodiment of a dressing having a support member.  

[0028] Figure 19 is a side view of another embodiment of a dressing.  

[0029] Figures 20A-1 and 20A-2 (collectively Figure 20A) are a photograph and 

drawing, respectively, of a wound on a tissue model with a conventional dressing thereon 

prior to the application of reduced pressure.  

[0030] Figures 20B-1 and 20B-2 (collectively Figure 20B) are a photograph and 

drawing, respectively, of a wound on a tissue model with a conventional dressing thereon 

after the application of reduced pressure.  

[0031] Figures 21A-1 and 21A-2 (collectively Figure 21A) are a photograph and 

drawing, respectively, of a wound on a tissue model with an improved dressing according to 

some embodiments of the present disclosure thereon prior to the application of reduced 

pressure.  

[0032] Figures 21B-1 and 21B-2 (collectively Figure 21B) are a photograph and 

drawing, respectively, of a wound on a tissue model with an improved dressing according to 

some embodiments of the present disclosure thereon after the application of reduced 

pressure.  

[0033] Figure 22A is a top view of foam that can be used in some embodiments 

of the present disclosure.  

[0034] Figure 22B is a side view of the embodiment of the dressing member 

illustrated in Figure 22A, showing the support member placed into slots of the foam of 

Figure 22A.  

[0035] Figure 22C is a side view of another embodiment of a dressing member.  

[0036] Figures 23A-1 and 23A-2 (collectively Figure 23A) are isometric 

illustrations of another embodiment of a wound dressing having a support member.  
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[0037] Figures 23B-1 and 23B-2 (collectively Figure 23B) are isometric 

illustrations of the embodiment of the wound dressing having a support member shown in 

Figure 23A, with a wound cover over the support member and after reduced pressure has 

been applied to a space between the wound cover and the wound.  

[0038] Figures 24A-1 and 24A-2 (collectively Figure 24A) are isometric 

illustrations of another embodiment of a wound dressing having a support member, showing 

the support member in a first state (also referred to herein as an expanded state).  

[0039] Figures 24B-1 and 24B-2 (collectively Figure 24B) are isometric 

illustrations of the embodiment of the wound dressing of Figure 24A showing the support 

member in a second state (also referred to herein as a contracted state).  

[0040] Figure 25A is a top view of another embodiment of a support member of a 

wound dressing, showing the support member in a first state (also referred to herein as an 

expanded state).  

[0041] Figure 25B is a top view of the embodiment of the support member of 

Figure 25A, showing the support member in a second state (also referred to herein as a 

contracted state).  

[0042] Figure 26A is a top view of another embodiment of a support member of a 

wound dressing, showing the support member in a first state (also referred to herein as an 

expanded state).  

[0043] Figure 26B is a top view of the embodiment of the support member of 

Figure 26A, showing the support member in a second state (also referred to herein as a 

contracted state).  

[0044] Figure 27A is a top view of another embodiment of a support member of a 

wound dressing, showing the support member in a first state (also referred to herein as an 

expanded state).  

[0045] Figure 27B is a top view of the embodiment of the support member of 

Figure 27A, showing the support member in a second state (also referred to herein as a 

contracted state).  

[0046] Figure 28A is a top view of another embodiment of a support member of a 

wound dressing, showing the support member in a first state (also referred to herein as an 

expanded state).  
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[0047] Figure 28B is a top view of the embodiment of the support member of 

Figure 28A, showing the support member in a second state (also referred to herein as a 

contracted state).  

[0048] Figures 29A-29B are top views of additional embodiments of wound 

dressings.  

[0049] Figure 30A is a side view of another embodiment of a support member of 

a wound dressing.  

[0050] Figure 30B is a top view of the embodiment of the support member of 

Figure 30A.  

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0051] Embodiments disclosed herein relate to apparatuses and methods of 

treating a wound with reduced pressure, including pump and wound dressing components 

and apparatuses. The apparatuses and components comprising the wound overlay and 

packing materials, if any, are sometimes collectively referred to herein as dressings.  

[0052] It will be appreciated that throughout this specification reference is made 

to a wound. It is to be understood that the term wound is to be broadly construed and 

encompasses open and closed wounds in which skin is torn, cut or punctured or where 

trauma causes a contusion, or any other superficial or other conditions or imperfections on 

the skin of a patient or otherwise that benefit from reduced pressure treatment. A wound is 

thus broadly defined as any damaged region of tissue where fluid may or may not be 

produced. Examples of such wounds include, but are not limited to, acute wounds, chronic 

wounds, surgical incisions and other incisions, subacute and dehisced wounds, traumatic 

wounds, flaps and skin grafts, lacerations, abrasions, contusions, bums, diabetic ulcers, 

pressure ulcers, stoma, surgical wounds, trauma and venous ulcers or the like. In some 

embodiments, the components of the TNP system described herein can be particularly suited 

for incisional wounds that exude a small amount of wound exudate.  

[0053] As is used herein, reduced or negative pressure levels, such as -X mmHg, 

represent pressure levels that are below standard atmospheric pressure, which corresponds to 

760 mmHg (or 1 atm, 29.93 in Hg, 101.325 kPa, 14.696 psi, etc.). Accordingly, a negative 
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pressure value of -X mmHg reflects absolute pressure that is X mmHg below 760 mmHg or, 

in other words, an absolute pressure of (760-X) mmHg. In addition, negative pressure that is 

"less" or "smaller" than X mmHg corresponds to pressure that is closer to atmospheric 

pressure (e.g., -40 mmHg is less than -60 mmug). Negative pressure that is "more" or 

"greater" than -X mmHg corresponds to pressure that is further from atmospheric pressure 

(e.g., -80 mmuHg is more than -60 mmHg).  

[0054] The negative pressure range for some embodiments of the present 

disclosure can be approximately -80 mmHg, or between about -20 mmuHg and -200 mmHg.  

Note that these pressures are relative to normal ambient atmospheric pressure. Thus, -200 

mmHg would be about 560 mmHg in practical terms. In some embodiments, the pressure 

range can be between about -40 mmHg and -150 mmHg. Alternatively a pressure range of 

up to -75 mmHg, up to -80 mmHg or over -80 mmHg can be used. Also in other 

embodiments a pressure range of below -75 mmHg can be used. Alternatively, a pressure 

range of over approximately -100 mmHg, or even 150 mnmHg, can be supplied by the 

negative pressure apparatus.  

[0055] The wound dressing embodiments disclosed herein are configured to aid 

with the closure of difficult to close wounds. Such embodiments provide support to the 

dressing or overlay to raise the overlay above the wound surface with a support system that is 

flexible and is easily contracted in the lateral direction, thereby reducing the lateral 

"stiffness" that is exerted on the wound by the overlay or dressing. In conventional 

dressings, the overlay itself, when drawn against the wound under negative pressure, can 

inhibit the inward movement of the sides of the wound, thereby inhibiting the closure of the 

wound.  

[0056] The dressing embodiments disclosed herein can have a support member 

for positioning at least partially over a wound bed. Figure 1 is an illustration of an 

embodiment of a wound dressing 100 having a support member 102 positioned over the 

wound W, a wound cover 106 (also referred to herein as a drape) sealingly positioned over 

the support member 102 into contact with skin surrounding the wound, and a conduit in 

communication with the substantially sealed space between the overlay 106 and the wound 

W. Figure 2 is a front view of the embodiment of the support member of the dressing 

member embodiment 100 illustrated in Figure 1. Figure 3 is a side view of the embodiment 
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of the dressing member 100, showing the support member 102 over a wound in a first state 

or at a first stage of healing. Figure 4 is a side view of the embodiment of the dressing 

member 100 illustrated in Figure 1, showing the support member 102 over a wound at a 

second state or in a second, more advanced stage of healing. In any embodiments or 

methods disclosed herein, the support member can be configured to be positioned within the 

wound bed so that the bottom portion of the support member (e.g., the bottom of the legs, in 

some embodiments) is positioned deep in the wound bed relative to the wound interface 

tissue. For example, in any embodiment herein, the bottom portion of the support member 

can be positioned so as to be at approximately the same level as or in contact with a deep 

fascia layer, and/or any other fascia or other tissue layer.  

[0057] With reference to Figures 1-3, some embodiments of the support member 

102 can have one or more legs (also referred to herein as a body portion) 114 attached to a 

top portion 116 (also referred to herein as a first portion) of the support member 102. In 

some embodiments, the top portion 116 of the support member 102 can be along an apex of 

the support member 102 and define a longitudinal axis Al of the support structure. The legs 

114 can be rotatably supported by the top portion 116 so that the legs 114 can rotate about 

axis Al defined through the axial centerline of the top portion 116. As the wound closes as it 

heals, the legs 114 can rotate closer together (from the first state of Figure 3 to the second 

state of Figure 4) so that the closure of the wound W is not inhibited by the dressing 100. In 

some embodiments, the second state can merely result from the application of negative 

pressure on the dressing 100, wherein the rotatability of the legs 114 permits greater 

contraction of the wound under negative pressure as compared to a conventional dressing. In 

any embodiments disclosed herein, the support member can be configured such that the legs, 

panels, or other support portions configured to rotate or flex can rotate or flex about a 

plurality of axes, not just about one single axis. That also goes to say that any of the 

embodiments disclosed herein can be configured such that the primary mechanism for lateral 

contraction is through flexure, or bending of a hinge (such as a living hinge) positioned or 

adjacent to an apex of the support member. Therefore, in any embodiments disclosed herein, 

the support member can be configured to have a hinge (such as a living hinge) in place of 

any of the rotational components disclosed.  
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[0058] In some embodiments, the top portion 116 is an elongate member such as, 

but not limited to, a hollow rod or a hollow shaft. The top portion 116 of the support 

member 102 can have a plurality of longitudinal members, such as top portions 116a- 116h 

illustrated in Figure 1. Each of the top portions 116a-ll 6h can be independently rotatable 

and can independently support one or more legs 114. The legs 114 can be supported in a 

cantilevered disposition by the top portions 11 6a- 116h. The top portions 11 6a- 116h can 

define an opening 118 axially therethrough, configured to receive a shaft or pin 122 

configured to radially support the top portions l l6a-ll 6h. The top portions l l6a-ll 6h can 

be configured to rotate uninhibited about the shaft 122, thereby permitting the legs 114 to 

rotate about the shaft 122 and axis Al. The shaft 122 and the top portion (s) 116 can be 

formed from any suitable material, including stainless steel, titanium, a composite material, 

polymeric material (e.g. polyvinyl chloride, polystyrene, polypropylene), or other materials 

in some embodiments. The shaft in any embodiment herein can be rigid or can be flexible 

enough to permit the support member to flex or bend along a length thereof as a patient 

moves, or can be articulable or moldable to curve as needed to fit a patient's wound or 

patient movement. The legs 114 can be formed from any suitable material, including 

stainless steel, titanium, a composite material, polymeric material (e.g. polyvinyl chloride, 

polystyrene, polypropylene) or other materials in some embodiments. The legs 114 should be 

constructed to have sufficient strength to with stand the forces applied to them.  

[0059] In some embodiments, the support member 102 can have any number of 

legs 114 appropriate for the size and type of wound to be treated. In the embodiment 

illustrated in Figure 1, the support member 102 can have nine legs 114, with five legs on one 

side of the wound and four legs on the other side. In any of the embodiments disclosed 

herein, the support member 102 can have as few as three legs, from four to twenty or more 

legs 114, or from six to twelve legs. In any embodiment disclosed herein, the support 

member can be configured such that one or more of the legs, or in some embodiments 

approximately half of the legs, can be positioned to be on one side of a wound while one or 

more legs, or in some embodiments approximately half of the legs, can be positioned to be 

on the other side of the wound. Therefore, in some embodiments, a first set of legs can be 

positioned on one side of a wound while a second set of legs can be positioned on the other 

side of the wound.  
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[0060] The legs of the first set of legs can be positioned so as to define a first 

plane defined by the position of the legs of the first set of legs. The legs of the second set of 

legs can be positioned so as to define a second plane defined by the position of the legs of the 

second set of legs. The first and second plane can generally define an A-shape or A-frame, 

or an upside down V-shaped structure. In some embodiments, though not required to have 

independent movement, the legs of each group can move in and out of the respective plane 

due to the independent movement of each leg. Such independent angular adjustability, along 

with independent lengthwise adjustability in some embodiments as described below, can 

permit any of the support members herein to accommodate a wide ranging size of wounds 

and a wide ranging shape of wounds.  

[0061] In any embodiments disclosed herein, the dressing 100 can be configured 

such that the first set of legs and the second set of legs of the support member 102 can define 

an angle therebetween, for example an acute angle, represented by A3 in Figure 3. For 

example, the angle A3 may be approximately 56 degrees, or from 50 degrees or less to 70 

degrees or more, or 90 degrees or more, or, in some embodiments and methods, to 120 

degrees or more (or approximately 50 degrees or less to approximately 70 degrees or more, 

or approximately 90 degrees or more, or approximately 120 degrees or more), when 

positioned over a wound. Additionally, with reference to Figure 4, in some embodiments, 

the dressing 100 can be configured such that the first and second sets of legs of the support 

member 102 can define an angle therebetween, represented by A4 in Figure 4, of 

approximately 35 degrees, or from 0 degrees to 40 degrees or more, or from 20 degrees or 

less to 40 degrees or more (or approximately 0 degrees to approximately 40 degrees, or 

approximately 20 degrees or less to approximately 50 degrees or more), after negative 

pressure has been applied to the wound or after the wound has progressed to a more 

advanced stage of healing. In practice this angle can reduce to zero degrees where the legs 

(or panels as described below) touch or sit between each other. This may be particularly true 

where there is flexing of the legs under the forces exerted by the atmosphere on the structure.  

[0062] In some embodiments, the dressing 100 or any other dressing disclosed 

herein can be configured such that an angle between the sets of legs 114 of the support 

member 102 can decrease by 20 degrees (or approximately 20 degrees) or more, or from 15 

degrees or less to 50 degrees or more (or approximately 15 degrees or less to approximately 
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50 degrees or more), or can decrease by up to approximately 120 degrees or more, from a 

first ambient pressure state (represented by angle A3 in Figure 3) to a second state 

(represented by angle A4 in Figure 4) wherein negative pressure has been supplied to the 

dressing 100.  

[0063] As shown in Figures 3 and 4, in some embodiments, one or more of the 

legs 114 can have pads 130 (which can be made from foam) positioned at an end 114a 

thereof or over an end thereof to provide a soft interface between the ends 114a of the legs 

114 and the body of the patient. The pads 130 or any other similar or suitable cushions or 

members (such as foam caps or other end members) can be positioned over the contact edge 

or edges of any of the legs or edges of any of the frame embodiments disclosed herein.  

However, such pads 130 or other similar members are not required to be used with the 

embodiment illustrated in Figure 3-4 or any other embodiments disclosed herein.  

Additionally, in any of the embodiments disclosed herein, the edges, legs, or other portions 

of the frame adjacent to the wound bed can be positioned on top of the foam member, or 

positioned over a flanged edge or within a channel formed in the foam member.  

[0064] In some embodiments, the drape 106 or any other drape or wound cover 

disclosed herein can be a flat film type drape. The film in some embodiments can be folded 

in half and bonded or sealed along the sides thereof to form a triangular tent shape. In some 

embodiments, the drape can be custom molded into the desired shape, which can be a 

triangular tent shape. In some embodiments the tent-drape may be fabricated from plastic 

film panels and heat welded together. Suitable materials include films made from 

polyurethane, Opsite film, polyester, polyethylene etc. Some drapes may be translucent in 

nature to allow visibility of the interior of the dressing. In some embodiments, the tent-drape 

will have no adhesive. Alternatively the tent may have an adhesive strip covered with a 

removable protector for adhering it to the wound periphery. Alternatively the tent is sealed 

to the patient using adhesive drapes or tape, e.g. Opsite or a RENASYS transparent film 

dressing.  

[0065] As shown in Figure 4, in some embodiments, adhesive 134 can be 

positioned over all or a portion of the wound facing side of the drape 106. The adhesive 134 

can be an annular ring of adhesive forming a ring around the wound, or can be coated over 

the entire wound facing surface of the drape 106. Not having adhesive on an inside portion 
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of the drape 106 can prevent the drape 106 from sticking together when the sides of the drape 

106 comes into contact with one another.  

[0066] In some embodiments, a foam member 112 or other wound packing 

member can be positioned in the wound bed. The support member 102 can collapse or close 

laterally around the wound packing material or foam (i.e., the sides of the support member 

102, which can comprise in some embodiments legs 114, can be drawn together), thereby 

causing the packing material or foam to be pushed up into the space 126 inside the support 

member 102, as is illustrated in Figure 4.  

[0067] In any of the embodiments disclosed herein, the wound packing member 

can be an inflatable member. Some embodiments of the dressing may have a fluid (for 

example, without limitation, air) inflatable bladder in addition to any other components of 

the dressing, including foam, gauze, silicone, and any combination of the foregoing including 

a matrix formed from silicon and/or foam. One embodiment of an inflatable member may be 

pumped up before the vacuum is applied. The air or fluid in the inflatable member can then 

be controllably removed with a pump and/or valve to control the amount of contraction on 

the wound. This is advantageous for compartment syndrome cases, especially abdominal 

compartment cases, to relieve pressure on the organs, as too much closure at initial 

application could recreate this internal pressure on the organs.  

[0068] Compartment syndrome can occur when excessive pressure builds up 

inside an enclosed space in the body. Excessive pressures in the abdominal compartment, for 

example, can impede the flow of blood to and from the affected tissues, bodily organs, or 

even the lower extremities if excessive pressure is exerted on the abdominal aorta. The 

pressure buildup within the abdominal compartment can be the result of excessive fluid 

buildup in the abdominal compartment, in addition to or alternatively as a result of the forces 

exerted on the abdominal region from the application of negative pressure wound therapy to 

the abdominal compartment.  

[0069] Such excessive pressure can cause permanent injury or damage to the 

tissues, organs (such as the liver, bowels, kidneys, and other organs), and other body parts 

affected by the reduction of blood flow. Therefore, preventing the buildup of excessive 

pressures in the abdominal compartment is beneficial for the treatment of abdominal injuries.  
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[0070] Internal pressure may also be measured and/or monitored via the 

gastrointestinal system (including colonically), or via the uterus. In some arrangements, for 

example, the internal pressure may be measured by inserting a catheter into the patient's 

bladder. Aortic blood pressure can also be monitored using techniques known in the field.  

For limb-based compartment syndrome, the internal pressure can be measured by a needle 

inserted into the affected limb, and preferably, the pressure measured there should be within 

20-30mmHg of the patient's diastolic blood pressure. The clinician may also monitor for a 

pulse distal of the affected extremity.  

[0071] In addition to any of the foregoing methods or devices for measuring 

internal pressure, or any combination of such, in some embodiments, any of the negative 

pressure wound therapy dressing components disclosed herein can be configured to support 

or contain one or more pressure sensors configured to permit a clinician to monitor the 

internal pressure within the compartment, wound cavity, or abdominal cavity. For example, 

one or more pressure sensors can be added to the dressing components, including without 

limitation positioning one or more pressure sensors on the surface of and/or inside any 

inflatable bladder embodiment disclosed herein that can be positioned in the abdominal 

cavity. The pressure sensors can be supported on, embedded within, or be integral with an 

outer and/or inner surface of any inflatable bladder embodiments disclosed herein, and can 

be used to monitor the pressure exerted on the inflatable bladder from the adjacent tissues 

and organs within the abdominal cavity to alert the patient or caregiver when a threshold or 

potentially harmful pressure is present within the abdominal cavity.  

[0072] Additionally or alternatively, one or more pressure sensors can be 

positioned on or supported by a portion of any wound packing or silicone matrix components 

positioned within or adjacent to the wound cavity, or embedded within a portion of the 

matrix and/or the dressing overlay or cover, including being supported by the overlay itself, 

and/or any conduit components of the dressing. The pressure sensors can therefore be 

positioned on, supported by, or embedded within any combination of the dressing 

components disclosed herein.  

[0073] Furthermore, in addition or alternatively to any of the sensor positions 

located herein, one or more pressure sensors can also be positioned adjacent to one or more 

of the organs in the cavity being treated, for example the bladder, one or more kidneys, 
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and/or any other organs or proximally located tissue surfaces. Some embodiments can have 

one or more pressure sensors supported by or on or embedded within the wound packing 

layer or matrix, one or more pressure sensors supported by or on or embedded within one or 

more of the organs or tissue layers in the cavity, and one or more pressure sensors supported 

by or on or embedded within one or more inflatable bladders positioned within the wound 

cavity.  

[0074] Monitoring the pressure in each of these three locations can permit the 

caregiver to optimize or control the level of negative pressure applied to the wound cavity, 

optimize or control a level of inflation or pressure of the inflatable bladder, and/or monitor a 

level of pressure exerted on one or more organs, tissue layers, blood vessels, or other body 

parts affected by the closure pressures. A caregiver can then adjust a level of pressure in the 

inflatable bladder by either adding fluid to the bladder or releasing fluid from within the 

bladder to a receptacle or container positioned outside the body, adjust a level of negative 

pressure exerted on the wound cavity, and/or adjust any other closure forces applied to the 

wound to either increase or decrease the closure forces.  

[0075] A clinician may monitor the internal pressure as vacuum is slowly 

increased to the wound dressing, or as air is slowly released from the inflatable member. In 

one embodiment, bladder pressure is controlled below 40 mm Hg. In some embodiments, 

the measurement of internal pressure and control of the vacuum and air release can be 

controlled automatically. This way as the oedema decreases the wound can be slowly closed 

further over, for example, a period of hours to days (e.g., closure by seven days). It will be 

appreciated that systems can be employed where the vacuum can be slowly applied with 

pressure feedback being provided based on vital signs of the patient.  

[0076] In some embodiments the legs 814 are positioned inside the wound edges 

so that the legs penetrate to almost the bottom of the wound. Some embodiments and 

methods can have the legs 814 completely to the bottom of the wound so as to be adjacent to 

or in contact with all of the tissue layers in the wound interface. This may be accomplished 

in one embodiment by providing slits in the foam. Figure 22A illustrates one embodiment of 

foam 812 having a generally elongated or oval shape (some embodiments can be cut to this 

shape) to approximate the wound to be treated. Though not used in all embodiments, one or 

more slits 840 may be provided along lateral edges of the foam (e.g., approximately 1/4 inch 
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from the wound edge). As shown in Figure 22B, these slits 840 may receive the legs or 

panels 814 of the support member 802. The slits advantageously help to hold the legs in 

place while the tent and/or sealing drapes are applied. Similar to the embodiment of Figure 

4, the support member 802 also includes a top portion 816, and may be covered with a drape 

806 having adhesive 834 for sealing the drape to skin surrounding the wound. When 

negative pressure is applied, the legs 814 (or panels as described below) close the space 826, 

though this closure may be partially restricted by the positioning of the legs in the slits 840.  

In some embodiments, the legs 814 of the support member can be positioned directly against 

all of the tissue layers of the wound interface, as illustrated in Figure 22C.  

[0077] The size of each component or feature of each support member can be 

adjusted based on the size of the wound being treated and other details of the application.  

With reference to Figures 5-6, which are a side view and a front view of a top portion 116 

and an arm 114, in some embodiments, the length LI of the arms can be 3 inches or 

approximately 3 inches, or from 1 inch to 5 inches (or approximately 1 inch or less to 

approximately 5 inches) or more in length, or from 2 inches to 4 inches (or approximately 2 

inches to approximately 4 inches) in length. The legs 114 of the support member 102 can 

vary across the length of the support member. The thickness TI of the arms can be 0.1 inch 

or approximately 0.1 inch, or from 0.05 inch (or approximately 0.05 inch) or less to 0.2 (or 

approximately 0.2 inch) or more. The width WI of the arms can be 0.13 inch (or 

approximately 0.13 inch), or from 0.05 inch (or approximately 0.05 inch) or less to 0.2 inch 

(or approximately 0.2 inch) or more. The width W2 of some embodiments of the top portion 

116 can be 0.8 inch (or approximately 0.8 inch), or from 0.25 inch (or approximately 0.25 

inch) or less to 1.5 inch (or approximately 1.5 inch) or more. The height HI of the top 

portion 116 can be 0.19 inch (or approximately 0.19 inch), or from 0.1 inch (or 

approximately 0.1 inch) or less to 0.3 inch (or approximately 0.3 inch) or more.  

[0078] In some embodiments, the legs 114 can have a circular cross-section such 

that the width WI and the thickness TI will be diameters and will be approximately the 

same. However, the legs 114 or any other legs disclosed herein can have any suitable cross

sectional shape, including round, square, triangular, rectangular, hexagonal, hollow, solid, or 

otherwise. In some embodiments, where the top portion 116 can have a circular cross

section, the height HI will be a diameter. However, the top portion 116 or any other top 
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portion disclosed herein can have any suitable cross-sectional shape, including round, square, 

triangular, rectangular, hexagonal, or otherwise. The lateral width Wsm of the support 

member 102 can be approximately 7 inches, or from approximately 3 inches or less to 

approximately 12 inches or more. The thickness or width W4 of the top portion 116 can be 

approximately 0.19 inch, or from approximately 0.1 inch or less to approximately 0.3 inch or 

more. Where the top portion 116 or any other top portion disclosed herein has a round cross

sectional shape, as in the embodiment illustrated in Figure 1 such that width W4 is a 

diameter, the width W4 will be approximately the same as the height H1.  

[0079] Additionally, the arms 114 can be spaced apart from one another at any 

desired length or interval. For example, without limitation, the spacing SI (illustrated in 

Figure 2) between the arms 114 of the support member 102 can be approximately 0.8 inch 

(center of arm 114 to center of arm 114), or from approximately 0.5 inch or less to 

approximately 1.5 inches or more (center to center). Any of the embodiments of the support 

members disclosed herein can have any of the foregoing dimensions, though not required.  

[0080] Additionally, with reference to Figure 7, while the support member 102 

can be configured such that the arms 114 can rotate 360 degrees around the axis A, in some 

arrangements, the support member 102 can be positioned over a wound in a position such 

that the arms 114 form an angle Al relative the body surface that is approximately 62 

degrees, or from 50 degrees or less to 80 degrees or more, or from 50 degrees or less to 120 

degrees or more (or approximately 50 degrees or less to approximately 80 degrees or more, 

or approximately 50 degrees or less to approximately 120 degrees or more). As used in this 

disclosure, unless otherwise specified, the term approximately, as applied to measures of 

length, weight, time, efficiency rates, percentages, and other similar measures, is meant to 

refer to a range of plus or minus 15% of the stated value.  

[0081] Figures 8A and 8B are a side view and a front view, respectively, of 

another embodiment of a dressing 200 having a support member 202. Any embodiments of 

the dressing 200 and the support member 202 can have any of the features, materials, sizes, 

shapes, components, or other details of any of the other embodiments disclosed herein, such 

as without limitation the dressing 100 and support member 102. Additionally, in some 

embodiments, the support member 202 can have one or more cross supports (also referred to 

herein as connectors) 218 coupled with one or more of the arms 214. The cross supports can 
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aid with closure of the wound by stopping or inhibiting the drape on each side of the frame 

from meeting or touching in the middle of the support member as quickly. For example, 

without limitation, some embodiments of the support member 202 can have a first cross 

support 218a and a second cross support 218b on each side of the support member 202.  

Some embodiments have only one cross support 218 on each side of the support member 

202. In some embodiments, one or more of the cross supports 218 can have a height H2 (or 

diameter, if the cross-sectional shape is round) of approximately 0.13 inch, or from 

approximately 0.05 inch or less to approximately 0.2 inch or more.  

[0082] Figure 9 is a front view of an embodiment of a dressing 200 having the 

support member 202 illustrated in Figure 8, showing the dressing applied to a wound model 

after a therapeutic level of reduced pressure has been applied to the wound. Additionally, as 

illustrated, the dressing can have a drape or cover member 206 configured to cover the 

wound, and a wound filler 212 positionable beneath the cover member 206 between the 

opposing arms 214 of the support member 202. In any embodiments disclosed herein, 

including without limitation the embodiment illustrated in Figure 9, the wound filler can 

comprise at least one of foam, gauze, a deflatable hollow member, a sealed enclosure, a 

sealed enclosure having a collapsible structure therein, and any combination of the foregoing.  

Additionally, in any embodiments disclosed herein, including the dressing 200, the filler can 

be a collapsible wound filler configured to be more flexible and, hence, more collapsible, in a 

lateral direction than in a vertical direction.  

[0083] Figures 10 and 11 are a side view and a front view, respectively, of 

another embodiment of a dressing 300 having a support member 302. Any embodiments of 

the dressing 300 and the support member 302 can have any of the features, materials, sizes, 

shapes, components, or other details of any of the other embodiments disclosed herein, such 

as without limitation the dressings 100, 200 and support members 102, 202. Additionally, in 

some embodiments, the support member 302 can have one or more or two or more adjustable 

length arms 314. The adjustable length arms 314 can have a first or inner arm portion 315 

coupled with the top portion 316 and a second or outer arm portion 317 that is adjustable 

relative to the first arm portion 315. In some embodiments, the second arm portion 317 can 

be independently slideable relative to the first arm portion 315 so that the length of the arm 

314 can be adjusted to accommodate a wide ranging variety and size of wounds. The support 
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member 302 can also have one or more cross supports thereon, such as the cross supports 

218 illustrated in Figures 8, 9A, and 9B.  

[0084] Figures 12 and 13 are a side view and a front view, respectively, of 

another embodiment of a dressing 400 having a support member 402. Any embodiments of 

the dressing 400 and the support member 402 can have any of the features, materials, sizes, 

shapes, components, or other details of any of the other embodiments disclosed herein, such 

as without limitation the dressings 100, 200, 300 and support members 102, 202, 302.  

Additionally, in some embodiments, the support member 402 can have one or more or two or 

more adjustable length arms 414. The adjustable length arms 414 can have a first or inner 

arm portion 415 coupled with the top portion 416, a second or long outer arm portion 417, 

and a third or short outer arm portion 419. The second and/or third arm portions 417, 419 

can be adjustable relative to the first arm portion 415. In some embodiments, the second arm 

portion 417 can be independently slideable relative to the first arm portion 415 so that the 

length of the arm 414 can be adjusted to accommodate a wide ranging variety and size of 

wounds. The support member 402 can also have one or more cross supports thereon, such as 

the cross supports 218 illustrated in Figures 8 and 9.  

[0085] It is also envisaged, for example in embodiments such to those illustrated 

in Figures 10-11 and 12-13, that once the wound has contracted fully and is stable (e.g., 

oedema has diminished), the amount of negative pressure acting at the apex of the support 

member 402 may be minimal. This may thus permit a portion of the leg and/or top portions 

from either embodiment to be removed from a part of the leg that remains adjacent the 

wound, such that the structure can be folded flat and parallel to the wound plane on the 

patient whilst still maintaining vacuum. This may allow greater patient comfort whilst not 

requiring a visit to the operating room. For example, in Figure 10, the outer arm portion 317 

may remain in the wound while the inner arm portion 315 and top portion 316 are removed 

from the outer arm portion 317 and folded flat. Likewise, with reference to Figure 12, the 

short outer arm portion 419 and/or inner arm portion 415 may remain in the wound while the 

long outer arm portion 417 (and/or the inner arm portion 415) and top portion 416 are 

removed therefrom and folded flat.  

[0086] Figures 14 and 15 are a side view and a front view, respectively, of 

another embodiment of a dressing 500 having a support member 502. Any embodiments of 
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the dressing 500 and the support member 502 can have any of the features, materials, sizes, 

shapes, components, or other details of any of the other embodiments disclosed herein, such 

as without limitation the dressings 100, 200, 300, 400 and support members 102, 202, 302, 

402. In some embodiments, the support member 502 can have one or more or two or more 

boards or panels 514 in place of the arms of other embodiments. For example, without 

limitation, the support member 502 can have a first panel 514a have a top portion 516 and 

second panel 514b having a top portion 516. The top portion of the first panel 514a can be 

connected to the top portion of the second panel 514b using a shaft 522 advanced through the 

opening 518 formed in each top portion. As used in this disclosure, the boards, panels, legs 

or arms described above can collectively be referred to as different embodiments of side 

supports, and would include other configurations as well.  

[0087] The panels 514 can be approximately 6 inches wide, or can be from 1 inch 

to 5 inches wide, or from 5 to 10 inches wide (or from approximately 1 inch wide to 

approximately 4 inches wide, or from approximately 4 inches wide or less to approximately 

10 inches wide) or more. The top portions 516 can be approximately 1.2 inches wide, or 

from .5 inch wide to 2 inches wide (or approximately .5 inch wide or less to approximately 2 

inches wide) or more. Narrower panels or narrow top portions can permit greater articulation 

or flexibility in the support member.  

[0088] Figures 16 and 17 are a side view and a top view, respectively, of another 

embodiment of a dressing 600 having a support member 602. Figure 18 is a top view of 

dressing 600 in an assembled condition. Any embodiments of the dressing 600 and the 

support member 602 can have any of the features, materials, sizes, shapes, components, or 

other details of any of the other embodiments disclosed herein, such as without limitation the 

dressings 100, 200, 300, 400, 500 and support members 102, 202, 302, 402, 502. With 

reference to Figures 16 and 17, in some embodiments, the panels 614 of the dressing 600 can 

be approximately 3 inches wide, or can be from approximately 2 inches wide or less to 

approximately 5 inches wide or more. The top portions 616 can be approximately 0.5 inch 

wide, or from approximately .25 inch wide or less to approximately 1 inch wide or more.  

[0089] In any of the embodiments disclosed herein, the drape or wound cover can 

be positioned on the outside of the support member, as illustrated in Figures 1 and 3.  

Alternatively, in any of the embodiments disclosed herein, the drape or wound cover can be 
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positioned on the inside of the support member, as is illustrated in Figure 19, which is a side 

view of another embodiment of a dressing 700. In some embodiments, one or more 

connectors 707 can be coupled with the drape 706, the connectors 707 being configured to 

couple the drape 706 with the arms 714 (or boards of dressing 500 or 600). For example and 

without limitation, the connectors 707 can be loops configured to pass around an outside 

surface of the arms 714 so that the drape 706 is positioned on the inside of the arms 714.  

[0090] Figure 20A is a photograph of a wound with foam inserted into the 

wound, and a drape applied over the foam and wound. A foam bridge is used to attach the 

drape to a vacuum source (e.g., a RENASYS EZ pump). Figure 20B is a photograph of a 

wound with a conventional dressing thereon after the application of reduced pressure. Figure 

21A is a photograph of a wound with an A-frame dressing (such as, without limitation, 

dressing 100 or dressing 200) thereon prior to the application of reduced pressure. Figure 

21B is a photograph of a wound with an A-frame dressing (such as, without limitation, 

dressing 100 or dressing 200) thereon after the application of reduced pressure. In Figures 

21A and 21B, the foam may have slits as described with respect to Figures 22A and 22B.  

[0091] The minimal closure observed with negative wound pressure applied using 

the standard abdominal kit can be seen in Figure 20, with Figure 20A showing the wound on 

a tissue model prior to the vacuum being applied and Figure 20B showing the wound on a 

tissue model after the vacuum has been applied. From Table 1 it can be seen that the 

application of the vacuum using the conventional dressing decreased the area of the wound 

by 25%.  

[0092] In Figure 21, the same wound can be seen with an embodiment of the 

dressing 200 having cross bars on the support member being used to increase the closure of 

the wound. Figure 21A shows the wound with an embodiment of the dressing 200 having 

cross bars on the support member before the vacuum was applied. Figure 21B shows the 

wound with an embodiment of the dressing 200 having cross bars on the support member 

after the vacuum has been applied. It can be seen from the photographs that the wound has 

closed quite significantly with the use of the embodiment of the dressing 200 illustrated in 

Figure 21. As stated in Table 1, the closure of the wound using the embodiment of the 

dressing 200 illustrated in Figure 21 is approximately 56%.  
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Table 1 - Calculations from Testing Carried Out in a Tissue Model 

Tested Device Vacuum Status Area (mm2) Percentage 
Difference 

Off 167 
Black Foam 25 

On 126 

Improved dressing Off 190 

according to some On 84 

embodiments of the 56 

present disclosure 

having cross bars 

[0093] Figure 23A is an isometric illustration of another embodiment of a wound 

dressing 900 having a support member. Figure 23B is an isometric illustration of the 

embodiment of the wound dressing 900 with a drape or wound cover 906 over the support 

member and after reduced pressure has been applied to a space 926 between the drape 906 

and the wound.  

[0094] Any embodiments of the dressing 900 and the support member 902 can 

have any of the features, materials, sizes, shapes, components, or other details of any of the 

other embodiments disclosed herein, such as without limitation the dressing 100 and support 

member 102. Additionally, the dressing 900 can have one or more differences as compared 

to the other dressings disclosed herein. For example, one or more of the arms 914 can have 

lower section 914a that is formed at a different angle than an upper section 914b of the arms.  

In some embodiments, the lower portion 914a of each arm can be angled inwardly. Though 

not required, the lower portion 914a of each arm can be angled such that, when the arms 914 

are rotated away from one another, the lower portion 914a of each arm 914 will be 

approximately perpendicular to the skin or wound surface beneath the lower portion 914a of 

the arm 914. Additionally, the arms 914 can be staggered from one another along the length 

of the support member 902 so as to be interdigitated or positioned between the arms 914 

positioned on an opposite side of the support member 902. In this arrangement, the arms 914 

positioned on one side of the support member 902 will not interfere with the arms 914 
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positioned on an opposite side of the support member 902 when the sides of the support 

member 902 are drawn together.  

[0095] As illustrated, any embodiments of the dressing 900 can have a wound 

filler 912 positionable beneath a cover member in the wound. In any embodiments disclosed 

herein, including without limitation the embodiment illustrated in Figures 23A and 23B, the 

wound filler can comprise at least one of foam, gauze, a deflatable hollow member, a sealed 

enclosure, a sealed enclosure having a collapsible structure therein, and any combination of 

the foregoing. Additionally, in any embodiments disclosed herein, including the dressing 

900, the filler can be a collapsible wound filler configured to be more flexible and, hence, 

more collapsible, in a lateral direction than in a vertical direction. The support member can 

be positioned so that the lower portion 914a of each of the arms 914 can be supported by or 

on the wound filler 912, or can be positioned laterally to the side of the wound filler 912.  

[0096] Figure 24A is an isometric illustration of another embodiment of a wound 

dressing 1000 having a support member 1002, showing the support member 1002 in a first 

state (also referred to herein as an expanded state). Figure 24B is an isometric illustration of 

the embodiment of the wound dressing 1000 showing the support member 1002 in a second 

state (also referred to herein as a contracted state). Any embodiments of the dressing 1000 

and the support member 1002 can have any of the features, materials, sizes, shapes, 

components, or other details of any of the other embodiments disclosed herein, such as 

without limitation the dressing 100 and support member 102.  

[0097] As with any of the wound embodiments disclosed herein, the arms 1014 of 

the support member 1002 can support the cover member or dressing 1006 above the wound 

bed, and can span from one end of the wound to another opposite end of the wound, or can 

bridge the wound entirely. In some embodiments, the arms 1014 can be arc shaped, 

triangular shaped, or otherwise. A flat bottom portion 1005 of the support member 1002 can 

be positioned along the length of the wound and the sides of the drape 1006 can be pulled 

apart and down against the surface of the skin adjacent to the wound on opposite sides of the 

wound, thereby expanding the arms 1014 of the support member 1002 apart (opening the 

arms 1014 in a fan type effect or manner), as shown in Figure 24A. In some embodiments, 

the support member 1002 can be configured such that the arms 1014 are biased toward the 

collapsed position (i.e., as shown in Figure 24B) wherein the spacing between the arms 1014 
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is decreased. In this arrangement, when the sides of the drape are pulled apart and taped 

down to the sides of the wound, as described above, the application of reduced pressure to 

the space between the drape 1006 and the wound will cause the arms 1014 of the support 

member 1002 to contract or draw together, thereby exerting a closing force on the sides of 

the wound that will cause the wound side walls to be drawn together. The support member 

1002 can have any number of desired arms, including four arms 1014, from two to four arms 

1014, from four to six arms 1014, or more.  

[0098] Any embodiments of the dressing 1000 can have a wound filler 

positionable beneath a cover member in the wound. In any embodiments disclosed herein, 

including without limitation the embodiment illustrated in Figures 24A and 24B, the wound 

filler can comprise at least one of foam, gauze, a deflatable hollow member, a sealed 

enclosure, a sealed enclosure having a collapsible structure therein, and any combination of 

the foregoing. Additionally, in any embodiments disclosed herein, including the dressing 

1000, the filler can be a collapsible wound filler configured to be more flexible and, hence, 

more collapsible, in a lateral direction than in a vertical direction.  

[0099] Figure 25A is an isometric illustration of another embodiment of a wound 

dressing 1100 having a support member 1102, showing the support member 1102 in a first 

state (also referred to herein as an expanded state). Figure 25B is an isometric illustration of 

the embodiment of the wound dressing 1100 showing the support member 1102 in a second 

state (also referred to herein as a contracted state). Any embodiments of the dressing 1100 

and the support member 1102 can have any of the features, materials, sizes, shapes, 

components, or other details of any of the other embodiments disclosed herein, such as 

without limitation the dressing 100 and support member 102 and/or dressing 1000 and 

support member 1002.  

[0100] The arms 1114 of the support member 1102 can support a cover member 

or dressing 1106 (not illustrated) above the wound bed, and can span from one end of the 

wound to another opposite end of the wound. Some embodiments of the cover can have 

adhesive along all or a portion of the skin facing surface thereof. Some embodiments of the 

cover can have adhesive around the perimeter of the cover member, and be adhesive-free in a 

middle portion of the cover member so that the adhesive does not stick to the support 

member 1102, which could inhibit the telescoping motion of the support member.  
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[0101] In some embodiments, the arms 1114 can be extendable and contractible, 

such as in a telescoping fashion. For example, without limitation, the arms 1114 can each 

have a first or outer arm portion 1113 coupled with or supported by a first side 11 02a of the 

support member 1102, and a second or inner arm portion 1115 coupled with or supported by 

a second side 1102b of the support member 1102. In some embodiments, the support 

member 1102 can be configured such that each arm 1114 of the support member 1102 is 

independently extendable and contractible relative to adjacent arms 1114 or otherwise. In 

some embodiments, the support member 1102 can be configured such that the arms 1114 of 

the support member 1102 are not independently extendable and contractible relative to 

adjacent arms 1114 or otherwise. The arms 1114 can be made from a lubricious material 

and/or have a lubricant added thereto to enhance the movement of the telescoping sides of 

the arms 1114 relative to one another.  

[0102] The support member 1102 can be expanded (as shown in Figure 25A) and 

laid flat over a wound so that a first side 11 02a of the support member 1102 is positioned on 

a first side of the wound and a second side 1102b is positioned on a second side of the 

wound, thereby spanning the wound. If desired, though not required, the sides 1102a, 1102b 

of the support member 1102 can be affixed or adhered to the healthy skin surrounding the 

wound using tape, such as OPSITE FLEXIFIX (TM) or with an adhesive backed cover layer.  

[0103] In some embodiments, though not required, the support member 1102 can 

be configured such that the arms 1114 are biased toward the collapsed position (i.e., as 

shown in Figure 25B) wherein the spacing between the sides 1102a, 1102b of the support 

member 1102 is decreased. In this arrangement, when the sides of the drape are pulled apart 

and taped down to the sides of the wound, as described above, the application of reduced 

pressure to the space between the drape 1106 covering the support member 1102 and the 

wound will cause the sides 1102a, 1102b of the support member 1102 to collapse or draw 

together, thereby exerting a closing force on the sides of the wound that will cause the wound 

side walls to be drawn together. The support member 1102 can have any number of desired 

arms, including four arms 1114, from two to four arms 1114, from four to six arms 1114, 

from six to ten arms 1114, or more.  

[0104] Further, though not illustrated, in some embodiments, the arms 1114 of 

the support member 1102 can be arc shaped to provide buttressing support to the arms and to 
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prevent the arms 1114 from collapsing into the wound bed. The arms can be telescoping in 

this arc shaped configuration also, or otherwise be configured to be collapsible and 

extensible in a lateral direction to permit the support member to contract laterally as the 

reduced pressure applied to the space between the cover member and the wound cavity 

causes the sides of the wound to contract laterally.  

[0105] As in any of the embodiments disclosed herein, the dressing can have a 

drape or cover member configured to cover the wound positioned above or below the support 

member (including, without limitation, support member 1102). Additionally, in any of the 

embodiments disclosed herein, the support member 1102 can be embedded or integrated 

within the cover member. If the cover member is positioned below the support member, the 

dressing can be configured such that the support member supports the cover member out of 

contact with the wound surface or filler member, or at least so as to minimize the contact 

with the wound surface or filler member. Loops, slots (such as the slots in a tent structure), 

pockets, cords, threads, or other suitable features can be integrated into or added to any of the 

cover member embodiments disclosed herein to permit the cover member to be supported by 

the support member and/or to permit the support member to be integrated into the cover 

member.  

[0106] Additionally, in any of the dressing embodiments disclosed herein, 

including without limitation the dressing embodiment 1100 shown in Figure 25A, a wound 

filler 212 is positionable beneath the cover member and/or the support member. In any 

embodiments disclosed herein, including without limitation the embodiment illustrated in 

Figure 25A, the wound filler can comprise at least one of foam, gauze, a deflatable hollow 

member, a sealed enclosure, a sealed enclosure having a collapsible structure therein, and 

any combination of the foregoing. Additionally, in any embodiments disclosed herein, 

including without limitation the dressing 1100, the filler can be a collapsible wound filler 

configured to be more flexible and, hence, more collapsible, in a lateral direction than in a 

vertical direction. Additionally, in any of the dressing embodiments disclosed herein, 

including without limitation the dressing embodiment 1100 shown in Figure 25A, all or a 

portion of the support member can be embedded within or integrated with the wound filler 

and/or the cover member. For example and without limitation, all or any portion of any of 

the support member embodiments disclosed herein can be attached to, integrated with, or 
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embedded within a foam wound filler. The resulting wound filler can be configured such 

that the wound filler is more flexible in a lateral direction than in a vertical direction. In this 

arrangement, application of negative or reduced pressure can cause the filler to collapse in a 

lateral direction, causing the sides of the wound to collapse or move toward one another.  

However, the support member can be configured to reduce vertical movement or collapse of 

the filler. As the wound margins contract or collapse, the telescopic tubes of the support 

member 1102 can contract along their length, thus permitting the wound walls to contract or 

move toward one another.  

[0107] Additionally, in some embodiments, with reference to Figures 26A and 

26B, the arms 1114 of the support member 1102 can be strengthened or supported along the 

length thereof. In some embodiments, the support member 1102 can have one or more struts 

or strengthening members 1117 attached along the length thereof to provide additional 

strength or stiffness to the arms 1114. The struts or strengthening members 1117 can be 

diagonally oriented. Any embodiments of the dressing 1100 and the support member 1102 

shown in Figures 26A and 26B can have any of the features, materials, sizes, shapes, 

components, or other details of any of the other embodiments disclosed herein, such as 

without limitation the dressing 100 and support member 102 and/or dressing 1100 and 

support member 1102 shown in Figures 26A and 26B.  

[0108] In some embodiments, with reference to Figures 27A and 27B, the support 

member 1102 can be configured to have a tightening mechanism to help draw or pull the 

sides 11 02a, 1102b of the support member 1102 together. In some embodiments, the support 

member 1102 can have a drawstring or suture advanced through the arms 1114 of the support 

member 1102 to help draw or pull the sides 1102a, 1102b of the support member 1102 

together during treatment. For example, the support member 1102 can be configured such 

that retracting or withdrawing the drawstring from both sides of the support member 1102 

can cause the sides of the support member to be drawn together. The drawstring or suture 

can be advanced through each of the arms 1114 of the support member 1102, through 

alternating arms 1114 of the support member 1102, or otherwise. The drawstring or suture 

can be passed through or under the drape (after the drape has been applied over the support 

member 1102) so as to be accessible to a surgeon, patient, or otherwise during the course of 

the negative pressure wound treatment so that the sides of the support member 1102 can 
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continue to be drawn together. Additionally, as illustrated, some embodiments of the support 

member 1102 can have one or more struts or strengthening members 1117 attached along the 

length thereof to provide additional strength or stiffness to the arms 1114. The struts or 

strengthening members 1117 can be diagonally oriented. Any embodiments of the dressing 

1100 and the support member 1102 shown in Figures 26A and 26B can have any of the 

features, materials, sizes, shapes, components, or other details of any of the other 

embodiments disclosed herein, such as without limitation the dressing 100 and support 

member 102 and/or dressing 1100 and support member 1102 shown in Figures 26A and 26B.  

[0109] Figure 28A is a top view of another embodiment of a support member 

1402 of a wound dressing 1400, showing the support member 1402 in a first state (also 

referred to herein as an expanded state). Figure 28B is a top view of the embodiment of the 

support member 1402 of Figure 28A, showing the support member 1402 in a second state 

(also referred to herein as a contracted state). Any embodiments of the dressing 1400 and the 

support member 1402 can have any of the features, materials, sizes, shapes, components, or 

other details of any of the other embodiments disclosed herein, such as without limitation the 

dressing 100 and support member 102.  

[0110] Additionally, the dressing 1400 can have one or more different features, 

materials, sizes, shapes, components, or other details as compared to the other dressings 

disclosed herein. For example, one or more of the arms 1414 can have a first arm portion 

1415 hingably attached to a second arm portion 1417. In some embodiments, the hinge 1416 

can be positioned at approximately the midspan of the arms 1414 and can permit the first and 

second arm portions 1415, 1417 to rotate relative to one another. Additionally, the first arm 

portion 1415 can be hingably attached to a first side 1402a of the support member 1402 with 

a second hinge member 1419 and the second arm portion 1417 can be hingably attached to a 

second side 1402b of the support member 1402 with a second hinge member 1421.  

[0111] The arms 1414 of the support member 1402 can support a cover member 

or dressing 1406 (not illustrated) above the wound bed, and can span from one end of the 

wound to another opposite end of the wound. In some embodiments, as mentioned, the arms 

1414 can have one or more hinges to allow the arms 1114 to collapse, thereby permitting the 

sides 1402a, 1402b of the support member 1402 (and the sides of the wound) to be drawn 

together, when the support member 1402 is positioned over a wound and the space between 
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the drape (positioned over or under the support member 1402) is subjected to negative 

pressure.  

[0112] The support member 1402 can be expanded (as shown in Figure 28A) and 

laid flat over a wound so that a first side 1402a of the support member 1402 is positioned on 

a first side of the wound and a second side 1402b is positioned on a second side of the 

wound, thereby spanning the wound. If desired, though not required, the sides 1402a, 1402b 

of the support member 1402 can be affixed or adhered to the healthy skin surrounding the 

wound using tape, such as OPSITE FLEXIFIX (TM) or with an adhesive backed cover layer.  

[0113] In some embodiments, though not required, the support member 1402 can 

be configured such that the arms 1414 are biased toward the collapsed position (i.e., as 

shown in Figure 28B) using springs or otherwise. In this arrangement, when the sides of the 

drape are pulled apart and taped down to the sides of the wound, as described above, the 

application of reduced pressure to the space between the drape 1406 covering the support 

member 1402 and the wound will cause the sides 1402a, 1402b of the support member 1402 

to collapse or draw together, thereby exerting a closing force on the sides of the wound that 

will cause the wound side walls to be drawn together. The support member 1402 can have 

any number of desired arms, including four arms 1414, from two to four arms 1414, from 

four to six arms 1414, from six to ten arms 1414, or more.  

[0114] Figures 29A-29B are top views of additional embodiments of wound 

dressings 1500 having a wound filler member 1512 that can have any of the materials, 

features, or details of any of the other wound filler embodiments disclosed herein. Further, 

any embodiments of the dressing 1500 and the support member(s) 1502 can have any of the 

features, materials, sizes, shapes, components, or other details of any of the other 

embodiments disclosed herein, such as without limitation the dressing 100 and support 

member 102 and/or dressing 1000 and support member 1002.  

[0115] The support members 1514 can provide vertical support or stiffness to the 

wound filler member 1512 to prevent or inhibit the collapse of the filler member in the 

vertical direction under the application of reduced pressure, while only minimally inhibiting 

the lateral contraction of the sides of the wound toward one another (if at all). In other 

words, the support members 1514 can provide stiffness to the dressing 1500 in a vertical 

direction (generally perpendicular to the skin surface surrounding the wound) while 
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permitting the wound filler member to be flexible in the lateral direction so that the sides of 

the wound can contract toward one another (in the direction represented by arrow Al in 

Figure 29A).  

[0116] The support members 1514 can therefore provide additional support to 

prevent the cover member or drape 1506 from collapsing vertically into the wound under the 

application of reduced pressure. The support members 1514 can extend completely across 

the filler member 1512 (as illustrated in Figure 29B) or partially across the filler member 

1512 (as illustrated in Figure 29A). Additionally, the support members 1514 can be attached 

to the filler member 1512 or can be separate from the filler member 1512 and positionable 

over the filler member 1512 after the filler member has been positioned in a wound. The 

support members can, in some embodiments, extend beyond the full length of the wound 

such that the support members rest on a periphery of the wound. Additionally, in some 

embodiments, the support members 1514 can be integrated or embedded into, or otherwise 

attached to, the filler member 1512 prior to placement of the filler member 1512 in the 

wound. In any embodiments disclosed herein, including without limitation the embodiment 

illustrated in Figure 29A, the wound filler can comprise at least one of foam, gauze, a 

deflatable hollow member, a sealed enclosure, a sealed enclosure having a collapsible 

structure therein, and any combination of the foregoing.  

[0117] Additionally, in some embodiments, the dressing can have one or more 

rails generally perpendicularly arranged relative to the support members 1514. The one or 

more rails can provide a slide surface over which the rails can slide in the direction 

represented by arrows Al in Figure 29. The rails can also be configured to raise the support 

members 1514 away from the skin surface to minimize or prevent the support members 1514 

from irritating or pinching the skin surface.  

[0118] Further, though not illustrated, in some embodiments, the support 

members 1514 can be arc shaped or otherwise shaped to have greater resistance to bending 

along a length of the support members 1514, to inhibit the support members 1514 from 

flexing or bending into the wound filler 1512. Additionally or alternatively, the support 

members 1514 can have a changing profile along a length thereof, wherein the support 

members have the largest area moment of inertia (such as by increasing the vertical height or 

profile of the support member or members) in a middle portion of the support members so as 
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to provide the greatest amount of bending resistance in a middle portion of the dressing.  

Thus, in some embodiments, the support members 1514 can have an arc shaped or curved 

shape in addition to having an increased area moment of inertia in a middle portion of the 

support members.  

[0119] Figures 30A and 30B are a side view and a top view, respectively, of 

another embodiment of a wound dressing 1600 having a wound filler member 1612 that can 

have any of the materials, features, or details of any of the other wound filler embodiments 

disclosed herein. Further, any embodiments of the dressing 1600 and the support member(s) 

1602 can have any of the features, materials, sizes, shapes, components, or other details of 

any of the other embodiments disclosed herein, such as without limitation the dressing 100 

and support member 102 and/or dressing 1000 and support member 1002.  

[0120] The support members 1614 can provide vertical support or stiffness to the 

dressing 1600 to prevent or inhibit the collapse of the filler member 1612 or the drape 1606 

in the vertical direction under the application of reduced pressure, while only minimally 

inhibiting the lateral contraction of the sides of the wound toward one another (if at all). In 

other words, the support members 1614 can provide stiffness to the dressing 1600 in a 

vertical direction (generally perpendicular to the skin surface surrounding the wound) while 

permitting the wound filler member to be flexible in the lateral direction so that the sides of 

the wound can contract toward one another (in the direction represented by arrows Al in 

Figures 30A and 30B). The support members 1614 can be positioned to extend laterally 

across the wound, extending from one lateral side of the wound to or toward the other.  

[0121] The support members 1614 can therefore provide additional support to 

prevent the cover member or drape 1606 from collapsing vertically into the wound under the 

application of reduced pressure. The support members 1614 can extend completely across 

the wound or partially across the wound and are positionable over the filler member 1612 

and/or over the cover member after the filler member and/or cover member have been 

positioned in or over the wound. Additionally, in some embodiments, the support members 

1614 can be integrated or embedded into, or otherwise attached to, the cover member 1606 

prior to placement of the cover member over the wound. For example, in some 

embodiments, the cover member 1606 can be attached to or supported by the support 

member using sutures, straps, loops, tape, or any other securing mechanisms 1620 attached to 
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the cover member 1606 and the support member 1602. In any embodiments disclosed 

herein, the wound filler can comprise at least one of foam, gauze, a deflatable hollow 

member, a sealed enclosure, a sealed enclosure having a collapsible structure therein, and 

any combination of the foregoing.  

[0122] Additionally, in some embodiments, the dressing can have one or more 

rail members 1616 (also referred to herein as girder or beam members) generally 

perpendicularly arranged relative to the support members 1614. The one or more rail 

members 1616 can provide support to the support members to elevate the support members 

above the skin surface. The support members 1614 can slide in the direction represented by 

arrows Al in Figure 30B relative to the rail members 1616, as the wound contracts in the 

same direction. The rails can also be configured to raise the support members 1614 away 

from the skin surface to minimize or prevent the support members 1614 from irritating or 

pinching the skin surface.  

[0123] Further, in some embodiments, either or both of the support members 

1614 or rail members 1616 can be arc shaped or otherwise shaped to have greater resistance 

to bending along a length of either or both of the support members 1614 or rail members 

1616, to inhibit the support members 1614 and/or rail members 1616 from flexing or bending 

into the wound filler 1612. Additionally or alternatively, either or both of the support 

members 1614 or rail members 1616 (of which there can be more than two in any 

embodiments) can have a changing profile along a length thereof, having the largest area 

moment of inertia (such as by increasing the vertical height or profile of one or more of the 

support member or members or rail member or members) in a middle portion of the support 

members and/or rail members so as to provide the greatest amount of bending resistance in a 

middle portion of the dressing. Thus, in some embodiments, the support members 1614 

and/or rail members 1616 can have an arc shaped or curved shape in addition to having an 

increased area moment of inertia in a middle portion of the support members and/or rail 

members. The support members 1614 can be configured to slide laterally relative to the rail 

members 1616 to allow the support members to slide as the walls of the wound contract.  

[0124] The support members and rail members in each dressing kit or 

embodiment can have a variety of lengths, depending on the shape of the wound, position of 

the support member, shape and profile of the wound filler, etc. Additionally, the number and 
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position of the support members can vary. In some embodiments, there can be from 3 to 10 

support members positioned over a wound, in any of a variety of positions and having a 

variety of lengths and shapes.  

[0125] Some embodiments of the cover can have adhesive along all or a portion 

of the skin facing surface thereof. Some embodiments of the cover can have adhesive around 

the perimeter of the cover member, and be adhesive-free in a middle portion of the cover 

member so that the adhesive does not stick to the support members 1614. Additionally, in 

some embodiments, the support members 1614 and/or rail members 1616 can be positioned, 

embedded, or integrated within or attached or adhered to the cover member 1606. Further, as 

with any of the dressing embodiments disclosed herein, the support members 1614 can be 

configured to be positioned over and above at least a portion of the cover member such that 

the cover member is attached or tethered to the support members 1614. If the cover member 

is positioned below the support member, the dressing can be configured such that the support 

member supports the cover member out of contact with the wound surface or filler member, 

or at least so as to minimize the contact with the wound surface or filler member. Loops, 

slots (such as the slots in a tent structure), pockets, cords, threads, or other suitable features 

can be integrated into or added to any of the cover member embodiments disclosed herein to 

permit the cover member to be supported by the support member and/or to permit the support 

member to be integrated into the cover member.  

[0126] In any embodiments disclosed herein, the support member can have one or 

more tissue anchors, fixation mesh, tissue connectors, and/or other tissue engaging elements 

configured to engage one or more of the tissue layers adjacent to the legs of the support 

member. For example, in some embodiments, a plurality of tissue anchors can be supported 

by the legs, panels, the inflatable bladder or filler positioned in the wound, or any other 

component or feature of the support member or dressing member disclosed herein.  

[0127] In some embodiments, one or more tissue anchors, mesh, or other tissue 

engaging elements can be tethered to the legs, panels, the inflatable bladder or filler 

positioned in the wound, or any other component or feature of the support member or 

dressing member disclosed herein. The tissue anchors can be tethered to the legs, panels, the 

inflatable bladder or filler positioned in the wound, or any other component or feature of the 
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support member or dressing member disclosed herein using sutures, clips, strands, tape, or 

other tethering mechanisms.  

[0128] Examples of attachment mechanisms for engaging tissue include adhesive, 

grippers or barbs, Velcro, hooks of Velcro, mushroom shaped hooks of Velcro, or other 

attachment mechanism known in the art.  

[0129] Features, materials, characteristics, or groups described in conjunction 

with a particular aspect, embodiment, or example are to be understood to be applicable to 

any other aspect, embodiment or example described herein unless incompatible therewith.  

All of the features disclosed in this specification (including any accompanying claims, 

abstract and drawings), and/or all of the steps of any method or process so disclosed, may be 

combined in any combination, except combinations where at least some of such features 

and/or steps are mutually exclusive. The protection is not restricted to the details of any 

foregoing embodiments. The protection extends to any novel one, or any novel combination, 

of the features disclosed in this specification (including any accompanying claims, abstract 

and drawings), or to any novel one, or any novel combination, of the steps of any method or 

process so disclosed.  

[0130] While certain embodiments have been described, these embodiments have 

been presented by way of example only, and are not intended to limit the scope of protection.  

Indeed, the novel methods and systems described herein may be embodied in a variety of 

other forms. Furthermore, various omissions, substitutions and changes in the form of the 

methods and systems described herein may be made. Those skilled in the art will appreciate 

that in some embodiments, the actual steps taken in the processes illustrated and/or disclosed 

may differ from those shown in the figures. Depending on the embodiment, certain of the 

steps described above may be removed, others may be added. Furthermore, the features and 

attributes of the specific embodiments disclosed above may be combined in different ways to 

form additional embodiments, all of which fall within the scope of the present disclosure.  

[0131] Although the present disclosure includes certain embodiments, examples 

and applications, it will be understood by those skilled in the art that the present disclosure 

extends beyond the specifically disclosed embodiments to other alternative embodiments 

and/or uses and obvious modifications and equivalents thereof, including embodiments 

which do not provide all of the features and advantages set forth herein. Accordingly, the 
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scope of the present disclosure is not intended to be limited by the specific disclosures of 

preferred embodiments herein, and may be defined by claims as presented herein or as 

presented in the future.  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A wound dressing for use in the application of negative pressure to a wound of a 

patient's body, comprising: 

a support member having a plurality of legs and a body portion, the legs 

projecting from the body portion and being positionable adjacent a periphery of the wound; 

a cover member positionable over the support member; 

wherein each leg is rotatable relative to an axis extending axially through the 

body portion so that a rotational position of each leg of the support member can be adjusted 

and such that the width of the support member can be adjusted; and 

wherein the body portion is configured to be positioned above a skin surface 

surrounding the wound.  

2. The wound dressing of Claim 1, wherein portions of the body portion can be rotated 

independently.  

3. The wound dressing of any one of Claims 1 or 2, wherein each portion of the body 

portion supports at least one leg.  

4. The wound dressing of any one of Claims 1 to 3, further comprising foam or other 

wound packing positionable between the wound and the cover member.  

5. The wound dressing of any one of Claims 1 to 4, wherein one or more of the legs has 

an adjustable length.  

6. The wound dressing of any one of Claims 1 to 5, wherein at least a portion of one or 

more of the legs is extendible to adjust the length thereof.  

7. The wound dressing of any one of Claims 1 to 6, wherein the cover member is a 

liquid impermeable drape.  
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8. The wound dressing of any one of Claims 1 to 7, wherein the body portion comprises 

an elongate member, and further comprising a shaft positioned through an axial centerline of 

the body portion.  

9. The wound dressing of any one of Claims 1 to 8, comprising a conduit in 

communication with a space beneath the cover member, the conduit configured to provide a 

source of reduced pressure to said space.  

10. The wound dressing of any one of Claims 1 to 9, comprising one or more cross

supports coupled with two or more legs along one side of the support member.  

11. The wound dressing of any one of Claims 1 to 10, comprising one or more cross

supports coupled with two or more legs along each side of the support member.  

12. The wound dressing of any one of Claims 1 to 11, wherein the cover member is 

positioned mostly outside of the support member.  

13. The wound dressing of any one of Claims 1 to 12, wherein the cover member is 

positioned mostly between the support member and the wound.  

14. A wound dressing for use in the application of negative pressure to a wound of a 

patient's body, comprising: 

a support member having a longitudinal axis, the support member having a 

first side support and a second side support coupled with a body portion; and 

a cover member positionable over the support member; 

wherein: 

the first side support is rotatable about the longitudinal axis the body 

portion; 

the second side support is rotatable about the longitudinal axis of the 

body portion; 

the first side support is rotatable relative to the second side support 

about the axis so that a rotational position of the first side support and the second side 

support can be adjusted and such that the width of the support member can be adjusted; and 
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the body portion is configured to be positioned above a skin surface 

surrounding the wound.  

15. The wound dressing of Claim 14, wherein at least one of the first side support and the 

second side support comprises two or more legs.  

16. The wound dressing of any one of Claims 14 or 15,, wherein at least one of the first 

side support and the second side support comprises two or more legs and a cross-support.  

17. The wound dressing of any one of Claims 14 to 16, wherein at least one of the first 

side support and the second side support comprises a panel.  

18. The wound dressing of any one of Claims 14 to 17, wherein portions of the body 

portion can be rotated independently.  

19. The wound dressing of Claim 18, wherein each portion of the body portion supports 

at least one leg.  

20. The wound dressing of any one of Claims 14 to 19, further comprising foam or other 

wound packing positionable between the wound and the cover member.  

21. The wound dressing of any one of Claims 14 to 20, comprising one or more legs that 

has an adjustable length.  

22. The wound dressing of any one of Claims 14 to 21, comprising one or more legs that 

is extendible to adjust the length thereof.  

23. The wound dressing of any one of Claims 14 to 22, wherein the cover member is a 

liquid impermeable drape.  

24. The wound dressing of any one of Claims 14 to 23, wherein the body portion 

comprises an elongate member, and further comprising a shaft positioned through an axial 

centerline of the body portion.  

- 50 - 9860583_1 (GHMatters) P98688.AU



25. The wound dressing of any one of Claims 14 to 24, comprising a conduit in 

communication with a space beneath the wound cover, the conduit configured to provide a 

source of reduced pressure to said space.  

26. The wound dressing of any one of Claims 14 to 25, comprising one or more cross

supports coupled with two or more legs along one side of the support member.  

27. The wound dressing of any one of Claims 14 to 26, comprising one or more cross

supports coupled with two or more legs along each side of the support member.  

28. The wound dressing of any one of Claims 14 to 27, wherein the cover member is 

positioned mostly outside of the support member.  

29. A wound dressing kit, comprising the wound dressing of any one of Claims 1 to 28 

and a vacuum pump.  

30. The wound dressing kit of Claim 29, further comprising a collection canister for 

collection of wound exudate.  

31. A support structure for placement in a wound, comprising: 

an elongate body portion extending along a longitudinal axis; 

a plurality of side supports connected to the elongate body portion and 

rotatable about the longitudinal axis, wherein at least one of the side supports is configured to 

be positioned adjacent one side of a wound and at least another of the side supports is 

configured to be positioned adjacent another side of the wound; and 

wherein the body portion is configured to be positioned above a skin surface 

surrounding the wound, and the side supports are configured for supporting a cover member 

so that the cover member can be positioned over the wound.  

32. A wound treatment apparatus, comprising: 

an elongate member extending along an longitudinal axis, the elongate 

member being made of a biocompatible material having a first end and a second end; 
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a plurality of legs made of a biocompatible material rotatably connected to the 

elongate member about the longitudinal axis, each of the legs having a proximal end 

rotatably connected to the elongate member and a distal end configured to be positioned 

adjacent a wound, and wherein the legs are capable of rotation to provide at least one leg on a 

first side of the wound and at least one leg on a second side of the wound; 

wherein the elongate member is configured to be positioned above a skin 

surface surrounding the wound; and 

wherein the legs are configured for supporting a cover member so that the 

cover member can be positioned over the wound.  

33. A support structure for placement in a wound, comprising: 

an elongate body portion extending along a longitudinal axis; 

a plurality of side supports connected to the elongate body portion and 

rotatable about the longitudinal axis, wherein at least one of the side supports is configured to 

be positioned adjacent one side of a wound and at least another of the side supports is 

configured to be positioned adjacent another side of the wound; 

wherein the body portion is configured to be positioned above a skin surface 

surrounding the wound; and 

wherein the side supports are configured for supporting a cover member so 

that the cover member can be positioned over the wound.  

34. A wound treatment apparatus, comprising: 

a wound filler configured to be positioned in or over a wound site; 

a support structure configured to be positioned over the wound filler, the 

support structure comprising: 

an elongate member having a longitudinal axis, a first end and a second 

end; and 

a plurality of supports rotatably connected to the longitudinal axis of the 

elongate member, each of the legs having a proximal end rotatably connected to the elongate 

member and a distal end configured to be positioned adjacent the wound site, wherein the 

distal end of at least a first support is configured to be positioned adjacent a first side of the 
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wound site and the distal end of at least a second support is configured to be positioned 

adjacent an opposite second side of the wound site; 

a wound cover configured to be positioned over the wound 5iller and support 

structure and configured to be sealed to skin surrounding the wound site; 

a negative pressure source configured to provide negative pressure to an area 

under the wound cover; and 

wherein the elongate member is configured to be positioned above a skin 

surface surrounding the wound.  
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