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The split thickness skin graft procedure, due to immunological constraints, 

requires the harvesting of autologous skin grafts, that is, from the same patient. 

Typically, the donor site on the burn patient is chosen in a non-burned area and a partial 

thicicness sheet of skin is harvested from that area. Incumbent upon this procedure is the 

creation of a partial thickness skin defect at the donor site. This donor site defect is itself 

similar to a deep second-degree burn. Healing by re-epithelialization of this site is often 

painful and may be prolonged for several days. In addition, a visible donor site deformity 

is created that is permanently thinner and more de-pigmented than the surrounding skin. 

For patients who have bums over a significant surface area, the extensive harvesting of 

skin grafts may also be limited by the availability of non-burned areas. 

For these reasons, there is a need in the rapidly expanding aesthetic market for 

instrumentation and procedures for aesthetic surgical skin tightening. There is also a 

need for systems, instruments or devices, and procedures that enable the repeated 

harvesting of skin grafts from the same donor site while eliminating donor site deformity. 

INCORPORATION BY REFERENCE 

Each patent, patent application, and/or publication mentioned in this specification 

is herein incorporated by reference in its entirety to the same extent as if each individual 

patent, patent application, and/or publication was specifically and individually indicated 

to be incorporated by reference. 

SUMMARY OF INVENTION 

An aspect of the present invention provides an apparatus comprising a housing 

configured to include a scalpet device, and the scalpet device comprising a substrate and 

a scalpet array, wherein the scalpet array includes a plurality of scalpets arranged in a 

configuration on the substrate, wherein the substrate and the plurality of scalpets is 

configured to be deployed from the housing and retracted into the housing, wherein the 

plurality of scalpets is configured to generate a plurality of incised skin pixels using 

powered mechanical cutting including rotational force at a target site when deployed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the PAD Kit placed at a target site, under an embodiment. 

Figure 2 is a cross-section of a scalpet punch or device including a scalpet array, 

5 under an embodiment. 

Figure 3 is a partial cross-section of a scalpet punch or device including a scalpet 

array, under an embodiment. 

Figure 4 shows the adhesive membrane with backing (adherent substrate) 

included in a PAD Kit, under an embodiment. 
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CLAIMS 

What is claimed is: 

5 1. An apparatus, comprising: 

a housing configured to include a scalpet device; and 

the scalpet device comprising a substrate and a scalpet array, wherein the scalpet 

array includes a plurality of scalpets arranged in a configuration on the substrate, wherein 

the substrate and the plurality of scalpets is configured to be deployed from the housing 

10 and retracted into the housing, wherein the plurality of scalpets is configured to generate 

a plurality of incised skin pixels using powered mechanical cutting including rotational 

force at a target site when deployed. 

2. The apparatus of claim 1, wherein the housing is configured to be removeably 

15 coupled to a receiver. 

3. The apparatus of claim 2, wherein the receiver is a component of a control device, 

wherein the control device comprises a proximal end and a distal end, wherein the 

proximal end includes an actuator mechanism and the distal end includes the receiver. 

20 

4. The apparatus of claim 3, wherein the scalpet array is configured to be deployed 

in response to activation of the actuator mechanism. 

5. The apparatus of claim 3, wherein the proximal end of the control device is 

25 configured to be hand-held. 
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6. The apparatus of claim 3, wherein the scalpet device is configured so the scalpet 

array is deployed from the scalpet device and retracted back into the scalpet device in 

response to activation of the actuator mechanism. 

5 7. The apparatus of claim 3, wherein the scalpet device is configured so the scalpet 

array is deployed from the scalpet device in response to activation of the actuator 

mechanism. 

8. The apparatus of claim 7, wherein the scalpet device is configured so the scalpet 

10 array is retracted back into the scalpet device in response to release of the actuator 

mechanism. 

9. The apparatus of claim 3, wherein the control device is configured to be at least 

one of disposable, cleaned, disinfected, and sterilized. 

15 

10. The apparatus of claim 1, comprising an adherent substrate configured to capture 

the plurality of incised skin pixels. 

11. The apparatus of claim 10, wherein the scalpet device is configured to include the 

20 adherent substrate. 

12. The apparatus of claim 10, wherein the housing is configured to include the 

adherent substrate. 

25 13. The apparatus of claim 10, wherein the adherent substrate comprises at least one 

of a flexible substrate and a semi-porous membrane. 
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14. The apparatus of claim 1, comprising a vacuum component. 

15. The apparatus of claim 14, wherein the vacuum component is coupled to the 

5 housing. 

16. The apparatus of claim 14, wherein the vacuum component is coupled to the 

scalpet device. 

10 17. The apparatus of claim 14, wherein the vacuum component is configured to 

generate a low pressure zone within at least one of the scalpet device and the control 

device, wherein the low pressure zone is configured to evacuate the plurality of incised 

skin pixels. 

15 18. The apparatus of claim 14, wherein the housing is configured to be removeably 

coupled to a control device, wherein the vacuum component is coupled to the control 

device. 

19. The apparatus of claim 1, comprising a radio frequency (RF) component. 
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20. The apparatus of claim 19, wherein the RF component is configured to provide at 

least one of thermal energy, vibrational energy, and acoustic energy to at least one of the 

scalpet device and the scalpet array. 

5 

21. The apparatus of claim 19, wherein the RF component is configured to provide 

rotational energy to at least one of the scalpet device and the scalpet array. 

10 22. The apparatus of claim 19, wherein the RF component is coupled to the housing. 

23. The apparatus of claim 19, wherein the RF component is coupled to the scalpet 

device. 

15 

24. The apparatus of claiml 9, wherein the RF component is coupled to the scalpet 

array. 

20 25. The apparatus of claim 19, wherein the RF component is coupled to at least one 

scalpet of the scalpet array. 
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26. The apparatus of claim 19, wherein the housing is configured to be removeably 

coupled to a control device, wherein the RF component is coupled to the control device. 

5 27. The apparatus of claim 1, comprising: 

a vacuum component coupled to at least one of the scalpet device and the 

housing; and 

a radio frequency (RF) component coupled to at least one of the scalpet device, 

the scalpet array, and the housing. 

10 

28. The apparatus of claim 27, wherein the vacuum component is configured to 

generate a low pressure zone within at least one of the scalpet device and the housing 

29. The apparatus of claim27, wherein the RF component is configured to provide 

15 energy to at least one of the scalpet device, the scalpet array, and the housing. 

30. The apparatus of claim29, wherein the energy comprises at least one of thermal 

energy, vibrational energy, rotational energy, and acoustic energy. 

20 31. The apparatus of claim 1, wherein the target site includes a recipient site, wherein 

the incised skin pixels generate skin defects at the recipient site. 

32. The apparatus of claim 1, wherein the target site includes a donor site, wherein the 

plurality of incised skin pixels are harvested at the donor site. 

25 

33. The apparatus of claim 32, wherein the target site includes a recipient site, 

wherein the incised skin pixels generate skin defects at the recipient site. 
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34. The apparatus of claim 33, comprising an adherent substrate configured to capture 

the plurality of incised skin pixels at the donor site and transfer the plurality of incised 

skin pixels to the recipient site. 

5 

35. The apparatus of claim 34, wherein the adherent substrate is configured to 

maintain relative positioning of the plurality of incised skin pixels during transfer to and 

application at the recipient site. 

10 36. The apparatus of claim 34, wherein the adherent substrate is configured to apply 

the incised skin pixels to the skin defects at the recipient site. 

37. The apparatus of claim 34, wherein the adherent substrate is configured to align 

the incised skin pixels with the skin defects at the recipient site. 

15 

38. The apparatus of claim37, wherein the adherent substrate is configured to insert 

each incised skin pixel into a corresponding skin defect at the recipient site. 

39. The apparatus of claim 33, comprising at least one bandage configured for 

20 application at the target site, wherein the at least one bandage is configured to apply force 

to close the target site. 

40. The apparatus of claim 39, wherein the at least one bandage is configured to apply 

directional force to control a direction of the closure at the target site. 

25 
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41. The apparatus of claim 1, wherein the scalpet device is configured to transfer a 

load to subjacent skin surface that includes the target site, wherein the skin pixels are 

incised by application of the load. 

5 

42. The apparatus of claim 1, wherein the scalpet array is configured to transfer a load 

to subjacent skin surface that includes the target site, wherein the skin pixels are incised 

by application of the load. 

10 43. The apparatus of claim 1, wherein the scalpet device is configured to be at least 

one of disposable, cleaned, disinfected, and sterilized. 

44. The apparatus of claim 1, comprising a template configured for positioning at the 

target site. 
15 

45. The apparatus of claim 44, wherein the scalpet device is configured to align with 

the template. 

46. The apparatus of claim44, wherein the scalpet array is configured to align with the 

20 template. 

47. The apparatus of claim44, wherein the template is on a skin surface at the target 

site. 
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48. The apparatus of claim 47, wherein the template comprises an indicator on the 

skin surface at the target site. 

49. The apparatus of claim 47, wherein the template includes a guide plate configured 

5 for positioning at the target site and comprising perforations arranged in a pattern. 

50. The apparatus of claim 1, wherein the scalpet array is removeably coupled to the 

scalpet device. 

10 51. The apparatus of claim 1, wherein a shape of each scalpet of the scalpet array is 

elliptical. 

52. The apparatus of claim 1, wherein a shape of each scalpet of the scalpet array is 

circular. 

15 

53. The apparatus of claim 1, wherein a shape of each scalpet of the scalpet array is 

one of semicircular, square, rectangular, and flat. 

54. The apparatus of claim 1, wherein each scalpet of the plurality of scalpets 

20 includes at least one of a beveled surface, at least one pointed surface, and at least one 

needle. 
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55. The apparatus of claim 54, wherein the at least one needle comprises at least one 

needle including multiple points. 

5 

56. The apparatus of claim 1, wherein the scalpet array generates the incised skin 

pixels using at least one of piercing force and impact force. 

57. The apparatus of claim 1, wherein the scalpet array generates the incised skin 

10 pixels using radio frequency (RF) energy. 

58. The apparatus of claim I, wherein the scalpet array generates the incised skin 

pixels using vibrational energy. 

15 59. The apparatus of claim 1, wherein at least one scalpet of the scalpet array 

comprises a through orifice. 

60. The apparatus of claim 1, wherein at least one diametric dimension of each 

scalpet of the scalpet array is approximately in a range 0.5 millimeters to 4.0 millimeters. 

20 

61. The apparatus of claim 1, comprising a guide plate configured for positioning as a 

template at the target site, wherein the guide plate includes perforations arranged in a 

pattern. 

25 62. The apparatus of claim 61, wherein the scalpet array is configured to align with 

the perforations in the guide plate. 
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63. The apparatus of claim 61, wherein the scalpet array is applied to a donor site via 

the perforations in the guide plate, wherein the plurality of skin pixels are incised. 

64. The apparatus of claim 63, wherein the scalpet array is applied to a recipient site 

5 via the perforations in the guide plate, wherein a plurality of skin defects are generated. 

65. The apparatus of claim 64, wherein the target site includes the donor site and the 

recipient site. 

10 66. The apparatus of claim 64, wherein the plurality of incised skin pixels and the 

plurality of skin defects are generated according to the pattern. 

67. The apparatus of claim 64, comprising an adherent substrate configured to capture 

the plurality of incised skin pixels at the donor site and transfer the plurality of incised 

15 skin pixels to the recipient site. 

68. The apparatus of claim 67, wherein the adherent substrate is configured to 

maintain relative positioning of the plurality of incised skin pixels during transfer to and 

application at the recipient site. 

20 

69. The apparatus of claim 64, wherein the scalpet array is applied to the donor site 

directly through the perforations and the skin pixels are incised. 

70. The apparatus of claim 64, wherein the scalpet array is applied to the recipient site 

25 directly through the perforations and the skin defects are generated. 

71. The apparatus of claim 61, wherein the guide plate is at least one of adherent, 

rigid, semi-rigid, conformable, non-conformable, and non-deformable. 
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72. The apparatus of claim 61, wherein the guide plate includes at least one of metal, 

plastic, polymer, and membranous material. 

73. The apparatus of claim 61, wherein the guide plate is configured to transmit a 

5 load to a skin surface of at least one of the donor site and the recipient site. 

74. The apparatus of claim 61, wherein the guide plate is positioned directly on a skin 

surface at the target site. 

10 75. The apparatus of claim 74, wherein the guide plate is configured to extrude the 

plurality of incised skin pixels. 

76. The apparatus of claim 75, wherein the plurality of skin pixels are extruded 

through the perforations in response to an applied load. 

15 

77. The apparatus of claim 75, wherein the plurality of skin pixels are extruded 

through the incised skin surface in response to an applied load. 

78. The apparatus of claim 1, comprising a cutting member, wherein the incised skin 

20 pixels are transected by the cutting member. 

79. The apparatus of claim 78, comprising an adherent substrate configured to capture 

the incised skin pixels. 

25 80. The apparatus of claim 79, wherein the cutting member is coupled to a frame. 
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81. The apparatus of claim 80, wherein the frame is coupled to a guide plate, wherein 

the guide plate is configured as a guide for the scalpet device. 

82. The apparatus of claim 80, wherein the adherent substrate is coupled to at least 

5 one of the frame and the guide plate. 

83. The apparatus of claim 1, wherein the incised skin pixels include hair follicles. 

84. The apparatus of claim 38, wherein the skin defects are configured to evoke 

10 neovascularization in the incised skin pixels inserted at the recipient site. 

85. The apparatus of claim 38, wherein the skin defects are configured to evoke a 

wound healing response in the incised skin pixels inserted at the recipient site. 
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