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(57) Abstract: Devices and methods for processing animal or human tissue are provided. The devices may include a vacuum surface
to secure the tissue 1n place and an apparatus for removing fat or other material from the tissue. The apparatus can include one or

more blades and/or a fluid jet system.
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Vacuum Platen Tissue Planing Apparatus
RELATED APPLICATION

[0001] This application claims the benefit of priority of U.S. Provisional
Application Serial No. 61/925,884, entitled “Vacuum Platen Tissue Planing
Apparatus,” filed January 10, 2014, the content of which is hereby incorporated by

reference in its entirety.

BACKGROUND OF DISCLOSURE

[0002] The present disclosure relates to animal or human tissue processing,
and more particularly, to devices and methods to remove a portion of material from
animal or human tissue.

[0003] Various tissue-derived products are used to regenerate, repair, or
otherwise treat diseased or damaged tissues and organs. Such products can include
tissue grafts and/or processed tissues (e.g., acellular tissue matrices from skin,
intestine, or other tissues, with or without cell seeding). Such products generally
have properties determined by the tissue source (i.e., tissue type and animal from
which it originated) and the processing parameters used to produce the tissue
products.

[0004] Since tissue products are often used for surgical applications and/or
tissue replacement or augmentation, the products should support tissue growth and
regeneration, as desired for the selected implantation site. To accomplish these
goals, the processes for obtaining and processing tissues are selected to avoid
unacceptable damage or alteration to the tissues. In addition, it is desirable for the
processing and collection methods to be as efficient as possible without

unacceptably harming the tissues.
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[0005] Collection of tissues used to produce tissue products generally
includes separation of various tissue components from one another. For example, in
order to collect portions of skin, such as dermis, for production of dermal tissue
products, it is necessary to separate the dermis from subcutaneous tissues such as
fat. Similarly, for other tissues, such as muscle, connective tissue, ligaments,
tendons, or any other tissue, it is often necessary to separate the tissue from
surrounding tissues before further processing.

[0006] Separation of tissues from one another can be time consuming and/or
tedious. For example, separation of dermis from subcutaneous fat in large volumes
can take significant effort and must be done without causing unacceptable
alterations to the dermis.

[0007] Accordingly, the present disclosure provides methods and device for
separating tissues from one another, including separating subcutaneous ftat or other

tissues from dermis.

SUMMARY

[0008] According to certain embodiments, a device for processing animal or
human tissue is provided. The device can comprise a platen surface containing a
group of holes, and a suction system configured to generate a negative pressure
through the group of holes to secure a section of animal or human tissue to the
platen surface. The device can further comprise at least one blade positioned
proximate the platen surface to cut a portion of the section of animal or human tissue
and a first carriage operably connected to the at least one blade and configured to
carry the at least one blade across the platen surface to remove a portion of the

animal or human tissue.
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[0009] The platen surface can be attached to an adjustable frame assembly.
The frame assembly can be positionable at an adjustable angle with respect to a
supporting surface.

[0010] The at least one blade can comprise at least one reciprocating blade.
The at least one blade can be attached to a support assembly configured to position
the at least one blade at an adjustable angle with respect to the platen surface.
[0011] The device can further comprise at least one second blade. The at
least one second blade can comprise at least one rotating blade. The at least one
second blade can be positioned distal to the first blade with respect to the direction
of movement of the first blade across the platen surface. The at least one second
blade can comprise two or more blades in a spiral configuration. The device can
comprise a second carriage to carry the at least one second blade across the platen
surface.

[0012] The device can further comprise at least one fluid supply system. The
at least one fluid supply system can provide high pressure fluid to the animal or
human tissue.

[0013] The first carriage can be attached to a carriage assembly. The carriage
assembly can comprise two rails positioned on opposite sides of the platen surface.
The platen surface can be positioned at an angle such that the platen surface is not
parallel to the ground. The platen surface can be positioned at an angle greater than
45° with respect to the grouna.

[0014] According to other embodiments, a method for processing animal or
human tissue is provided. The method can comprise selecting an animal or human
tissue and placing the animal or human tissue on a platen surface containing a group

of holes. The method can further comprise activating a suction system in fluid
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contact with the group of holes to secure the animal or human tissue to the platen
surface and moving at least one blade proximate the platen surface to remove a
portion of material from the animal or human tissue while maintaining the animal or
human tissue in a stationary position on the platen surface.

[0013] Moving the at least one blade can comprise moving a carriage
attached to the at least one blade across the platen surface. The method can further
comprise adjusting the height of the at least one blade with respect to the platen
surface to remove a selected depth of material from the animal or human tissue.
[0016] The method can further comprise moving at least one second blade
across a surface of the tissue after moving the first blade proximate the platen
surface to remove additional material from the tissue. The at least one second blade
can comprise at least two blades having a spiral configuration. The method can
further comprise activating at least one fluid supply system to remove additional
material from the animal or human tissue. The method can further comprise
adjusting an angle of the platen surface with respect to the ground.

[0017] The animal or human tissue can comprise an animal hide or human
donated tissue. The animal hide can comprise porcine skin. The method comprises
positioning a cutaneous portion of the skin against the platen surface, and wherein
the method further comprises removing subcutaneous adipose, connective, and
muscle tissue, from the skin.

[0018] According to other embodiments, the device can comprise a platen
surface containing a group of holes, and a suction system configured to generate a
negative pressure through the group of holes to secure a section of animal or human

tissue to the platen surface. The device can further comprise at least one fluid supply



CA 02932151 2016-05-30

WO 2015/105669 PCT/US2014/071530

system to provide high pressure fluid to the animal or human tissue to remove a
portion of material from the tissue.

[0019] According to other embodiments, the method can comprise selecting
an animal or human tissue and placing the animal or human tissue on a platen
surface containing a group of holes. The method can further comprise activating a
suction system in fluid contact with the group of holes to secure the animal or human
tissue to the platen surface. In addition, the method can further comprise activating
at least one fluid supply system proximate the platen surface to remove a portion of
material from the animal or human tissue while maintaining the animal or human
tissue in a stationary position on the platen surface.

[0020] According to certain embodiments, the device can comprise a platen
surface containing a group of holes, means for securing a section of human or
animal tissue to the platen surface, and means for removing a portion of the human

or animal tissue while the tissue is secured to the platen surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 illustrates a device for processing animal or human tissue,
according to certain embodiments.

[0022] FIG. 2 illustrates a device for processing animal or human tissue,
according to certain embodiments.

[0023] FIG. 3 illustrates a blade assembly suitable for removal of fat from
animal skin using devices of the present disclosure, according to certain
embodiments.

[0024] FIG. 4 illustrates a device for processing animal or human tissue,

according to certain embodiments.
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DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0025] Reference will now be made in detail to certain exemplary
embodiments according to the present disclosure, certain examples of which are
illustrated in the accompanying drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the same or like parts.
[0026] In this application, the use of the singular includes the plural unless
specifically stated otherwise. In this application, the use of “or” means “and/or”
unless specifically stated otherwise. Furthermore, the use of the term “including”, as
well as other forms, such as “includes” and “included”, is not limiting. Any range
described herein will be understood to include the endpoints and all values between
the endpoints.

[0027] The section headings used herein are for organizational purposes only
and are not to be construed as limiting the subject matter described. All documents,
or portions of documents, cited in this application, including but not limited to patents,
patent applications, articles, books, and treatises, are hereby expressly incorporated
by reference in their entirely for any purpose.

10028] The present disclosure relates to animal or human tissue processing,
and more particularly, to devices and methods for removal of a portion of material
from animal or human tissue for surgical and/or medical applications. In order to use
the tissue in surgical applications, it may be necessary to separate the tissue from
surrounding materials or tissues to isolate desired portions of the tissue.

[0029] For example, suitable acellular tissue matrix products include acellular
dermal materials such as ALLODERM® and STRATTICE ™, which are human and
porcine acellular dermal materials available from LIFECELL CORPORATION®

(Branchburg, NJ). In order to produce these acellular dermal materials, it is
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necessary to isolate the dermis from underlying tissues, including subcutaneous fat.
Separation of such materials from the skin, however, can be time consuming. In
addition, during the separation process it is important that the dermis remains intact
and not damaged by the separation process (e.g., thru mechanical, chemical, or
thermal damage). Accordingly, the present disclosure provides improved methods of
separation animal or human tissues.

[0030] FIG. 1 illustrates a device 10 for processing animal or human tissue,
according to certain embodiments. As shown, the device 10 can comprise a platen
surface 14 containing a group of holes 18 and a suction system 22 configured to
generate a negative pressure through the group of holes 18 to secure a section of
animal or human tissue 26 to the platen surface 14.

[0031] The device 10 can further comprise at least one blade 32 positioned
proximate the platen surface 14 to cut a portion 36 of the section of animal or human
tissue 26 and a first carriage 40 operably connected to the at least one blade 32 and
configured to carry the at least one blade 32 across the platen surface 14 to remove
a portion 36 of the animal or human tissue 26.

[0032] The platen surface 14 can be constructed from a variety of different
materials. Generally, the platen surface 14 will be substantially or completely flat and
constructed from a rigid material such as stainless steel, a rigid plastic, or other
similar material. As such, when the section of animal or human tissue 26 is placed
on the platen surface 14, the section of animal or human tissue 26 will lie flat, and
the distance of the blade 32 from the platen surface 14 will be constant across the
area of the section of animal or human tissue 26, thereby providing a constant frame

of reference for cutting the section of animal or human tissue 26.
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[0033] As noted, the platen surface 14 can comprise a group of holes 18 and
a suction system 22 configured to generate a negative pressure through the group of
holes 18 to secure a section of animal or human tissue 26 to the platen surface 14.
As such, the section of animal or human tissue 26 can be held securely in place
while the section of animal or human tissue 26 is cut by the blade 32, which can
move across the platen surface 14. That is to say, the tissue does not move, but is
held In a static position, thereby ensuring a stable position and providing a more
consistent cut of the tissue 26 than systems in which the tissue 26 may be moved
relative to the blade, e.g., along a conveyor blade, as may be used in food or other
non-medical industries.

[0034] The suction system 22 can include any mechanized system for
generating a negative pressure through the group of holes 18. For example, the
suction system 22 can include a standard vacuum pump, including a vacuum
configured for generally cleaning purposes. In general, the vacuum should be
selected to generate a sufficient negative pressure to secure the section of animal or
human tissue 26 on the platen surface 14 during cutting of the animal or human
fissue 26.

[00395] The platen surface 14 can include a variety of shapes and sizes. For
example, generally, the platen surface 14 will be sized and shaped to allow efficient
processing of the selected animal or human tissue. For example, as discussed
further below, the animal or human tissue 26 can include an animal hide or human
donor tissue, including skin and attached subcutaneous tissues. In some
embodiments, the animal or human tissue comprises porcine skin, and the platen

surface includes a rectangular shape sized for processing typical porcine hides.
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[0036] As noted, the device 10 can include at least one blade 32. In certain
embodiments, the device 10 includes multiple blades. For example, in some
embodiments, the at least one blade 32 includes a first blade 48 and a second blade
52. As shown, the first blade 48 can be configured to move adjacent to and through
a section of animal or human tissue 26 to separate layers 27, 28 of the tissue.
Subsequently, the second blade 52 can follow the at least one first blade 48 to
remove additional tissue from the section of animal or human tissue 26.

[0037] The at least one blade 32 can include a variety of different blade types
suitable for cutting animal or human tissue. For example, FIG. 3 illustrates a blade
assembly 33 suitable for removal of fat from animal skin using devices of the present
disclosure, according to certain embodiments.in some embodiments. As shown, the
blade assembly 33 include at least one first blade 48 and at least one second blade
52. In addition, the blades 48, and 52 are attached to at least one carriage 40.

[0038] The at least one first blade 48 can comprise a number of blade types.
For example, as shown, the at least one first blade 48 includes one or more
reciprocating blades configured to cut the section of animal or human tissue 26 along
a single plane. In addition, the at least one first blade 48 may be attached to an
adjustment system 66, which may allow adjustment of an angle and/or height of a
reciprocating blade.

[0039] As noted, the device 10 can further comprise at least one second blade
52. In certain embodiments, the at least one second blade 52 can comprise at least
one rotating blade. In some embodiments, the at least one second blade 52 can
comprise two or more blades 56 in a spiral configuration. The blades 48, 52 can be

operatively connected to a power source 62. For example, suitable power sources
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can include gas or electric motors configured to drive reciprocation or rotating
blades.

[0040] As discussed above, the section of animal or human tissue 26 can be
secured to the platen surface and the blades 48, 52 can be moved relative to the
platen surface to allow removal of a portion of the tissue. In some embodiments, the
blades are attached to one or more carriages 40 configured to move along the platen
surface. For example, the carriages 40 can include a motorized or manually driven
carriage 40 configured to slide or roll along two rails 29 positioned on opposite sides
of the platen surface 14.

[0041] In some embodiments, the platen surface 14 can be attached to an
adjustable frame assembly 44, and the frame assembly 44 can be positionable at an
adjustable angle with respect to a supporting surface 65. FIG. 2 illustrates a device
10’ for processing animal or human tissue, according to certain embodiments. The
platen surface 14 can be positioned at an angle 15 such that the platen surface 14 is
not parallel to the ground 65. As shown, the animal or human tissue 26 is held in
place, and the blades 48, 52 move vertically from top to bottom while cutting the
tissue. As such, cut tissue can be more easily removed from the blade path by force
of gravity. In certain embodiments, the platen surface can be positioned at an angle
greater than 45° with respect to the ground.

[0042] In some embodiments, the device can further comprise at least one
fluid supply system 60 to provide high pressure fluid 64 to the animal or human
tissue 26 to remove a portion of tissue in conjunction with the blades 48, 52. The
fluid supply system 60 should be positioned in a way to direct the fluid stream 64 to

remove additional material from the animal or human tissue 26.

-10-
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[0043] As noted above, the fluid supply system 60 can be used in conjunction
with the blades 48, 52 to remove material from animal or human tissue 26, or it can
be used alone in order to remove material from animal or human tissue 26, e.g. FIG.
4.

[0044] FIG. 4 illustrates a device 10 for processing animal or human tissue,
according to certain embodiments. The at least one fluid supply system 60 is
configured to provide high pressure fluid stream 64 to the animal or human tissue 26
to remove material from the animal or human tissue 26. As discussed above, the
fluid supply system 60 can be positioned in a way to direct the fluid stream 64 to
remove material, including subcutaneous fat, from the animal or human tissue 26.
[0045] In some embodiments, the fluid supply system 60 can be attached to
the frame assembly 44 and provide fluid streams 64 towards the animal or human
tissue 26. In addition, the fluid supply system 60 can be connected to the first
carriage 40 so that the system 60 can be moved along the platen surface 14 to
remove material from animal or human tissue 26 by producing high pressure fluid
stream 64. The fluid supply system 60 in any of the foregoing embodiments can
include several fluid supply systems 60. The pressure of the fluid stream 64 can be
any suitable pressure selected not to damage the animal or human tissue 26 while
contacting the surface of animal or human tissue 26. The fluid supply system 60 may
be positioned at any height relative to the animal or human tissue 26. The high
pressure fluid stream 64 provided by the fluid supply system 60 can be any kind of

fluid, e.g. water, suitable for removing desired material from the tissue.

-11-
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Claims:

1. A device for processing animal or human tissue comprising:

a platen surface containing a group of holes;

a suction system configured to generate a negative pressure through
the group of holes to secure a section of animal or human tissue to the platen
surface;

at least one blade positioned proximate the platen surface to cut a

portion of the section of animal or human tissue; and

a first carriage operably connected to the at least one blade and
configured to carry the at least one blade across the platen surface to remove

a portion of the animal or human tissue.

2. The device of claim 1, wherein the platen surface is attached to an

adjustable frame assembly.

3. The device of claims 1 or 2, wherein the frame assembly is

positionable at an adjustable angle with respect to a supporting surface.

4. The device of any one of claims 1-3, wherein the at least one blade

comprises at least one reciprocating blade.

5. The device of any one of claims 1-4, wherein the at least one blade is
attached to a support assembly configured to position the at least one blade

at an adjustable angle with respect to the platen surface.

6. The device of any one of claims 1-5, further comprising at least one
second blade.
7. The device of claim 6, wherein the at least one second blade

comprises at least one rotating blade.

8. The device of any one of claims 6-7, wherein the at least one second
blade is positioned distal to the first blade with respect to the direction of

movement of the first blade across the platen surface.

-12-
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9. The device of any one of claims 5-8, wherein the at least one second

blade comprises two or more blades in a spiral configuration.

10.  The device of any one of claims 1-9, further comprising at least one

fluid supply system.

11.  The device of claim 10, wherein the at least one fluid supply system

provides high pressure fluid to the animal or human tissue.

12.  The device of any one of claims 5-11, further comprising a second

carriage to carry the at least one second blade across the platen surface.

13.  The device of any one of claims 1-12, wherein the first carriage is

attached to a carriage assembly.

14.  The device of claim 13, wherein the carriage assembly comprises two

rails positioned on opposite sides of the platen surface.

15.  The device of any one of claims 1-14, wherein the platen surface is
positioned at an angle such that the platen surface is not parallel to the

ground.

16.  The device of claim 15, wherein the platen surface is positioned at an

angle greater than 45° with respect to the ground.

17. A method for processing animal or human tissue comprising:

selecting an animal or human tissue;

placing the animal or human tissue on a platen surface containing a

group of holes;

activating a suction system in fluid contact with the group of holes to

secure the animal or human tissue to the platen surface; and

13-
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moving at least one blade proximate the platen surface to remove a
portion of material from the animal or human tissue while maintaining the

animal or human tissue in a stationary position on the platen surface.

18.  The method of claim 17, wherein moving the at least one blade
comprises moving a carriage attached to the at least one blade across the

platen surface.

19.  The method of claims 17 or 18, further comprising adjusting the height
of the at least one blade with respect to the platen surface to remove a

selected depth of material from the animal or human tissue.

20.  The method of any one of claims 17-19 further comprising moving at
least one second blade across a surface of the tissue after moving the first
blade proximate the platen surface to remove additional material from the

tissue.

21. The method of claim 19, wherein the at least one second blade

comprises at least two blades having a spiral configuration.

22. The method of claim 17-21, further comprising activating at least one
fluid supply system to remove additional material from the animal or human

tissue.

23. The method of any one of claims 17-22, further comprising adjusting an

angle of the platen surface with respect to the ground.

24.  The method of any one of claims 17-23, wherein the animal or human

tissue Is an animal hide or human donated tissue.

25.  The method of claim 24, wherein the animal hide comprises porcine

skin.

-14-
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26. The method of claim 24, wherein the method comprises positioning a
cutaneous portion of the skin against the platen surface, and wherein the

method further comprises removing subcutaneous tissue from the skin.

27. A device for processing animal or human tissue comprising:

a platen surface containing a group of holes;

a suction system configured to generate a negative pressure through
the group of holes to secure a section of animal or human tissue to the platen
surface; and

at least one fluid supply system, wherein the at least one fluid supply
system provides high pressure fluid to the animal or human tissue to remove

a portion of material from the tissue.

28.  The device of claim 27, wherein the platen surface is attached to an

adjustable frame assembly.

29.  The device of claims 27 or 28, wherein the frame assembly is

positionable at an adjustable angle with respect to a supporting surface.

30. The device of any one of claims 27-29, further comprising a first

carriage to carry the at least one fluid supply system along the platen surface.

31.  The device of any one of claims 27-30, wherein the first carriage is

attached to a carriage assembly.

32. The device of claim 31, wherein the carriage assembly comprises two

rails positioned on opposite sides of the platen surface.

33. The device of any one of claims 27-32, wherein the platen surface is
positioned at an angle such that the platen surface is not parallel to the

ground.

-15-
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34. The device of claim 33, wherein the platen surface is positioned at an

angle greater than 45° with respect to the ground.

35. A method for processing animal or human tissue comprising:

selecting an animal or human tissue;

placing the animal or human tissue on a platen surface containing a

group of holes;

activating a suction system in fluid contact with the group of holes to

secure the animal or human tissue to the platen surface; and

activating at least one fluid supply system proximate the platen surface
to remove a portion of material from the animal or human tissue while
maintaining the animal or human tissue in a stationary position on the platen

surface.

36. A device processing animal or human tissue comprising:

a platen surface containing a group of holes;

means for securing a section of human or animal tissue to the platen

surface:; and

means for removing a portion of the human or animal tissue while the

tissue is secured to the platen surface.
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