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(57) Abrégée/Abstract:

A tissue biopsy and processing device for capturing and processing a tissue sample is provided. In general, the device includes a
biopsy member adapted to remove a tissue sample from a patient's body, and a processing apparatus adapted to receive the
tissue sample from the biopsy device, and to dissociate and mince the tissue sample In preparation for further use. The processing
apparatus can include a tissue reducing chamber in communication with and adapted to receive the tissue sample from the biopsy
member, and a tissue processing element associated with the tissue reducing chamber that is effective to dissociate the tissue
sample retained within the tissue reducing chamber.
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TISSUE BIOPSY AND PROCESSING DEVICE

ABSTRACT

A tissue biopsy and processing device for capturing and processing a tissue
sample is provided. In general, the device includes a biopsy member adapted to remove
a tissue sample from a patient’s body, and a processing apparatus adapted to receive the
tissue sample from the biopsy device, and to dissociate and mince the tissue sample in
preparation for further use. The processing apparatus can include a tissue reducing
chamber in communication with and adapted to receive the tissue sample from the
biopsy member, and a tissue processing element associated with the tissue reducing
chamber that is effective to dissociate the tissue sample retained within the tissue

reducing chamber.
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TISSUE BIOPSY AND PROCESSING DEVICE

FIELD OF THE INVENTION

The present invention relates generally to tissue biopsy and processing devices.

BACKGROUND OF THE INVENTION

Bone grafts are often used to treat fractures, gaps in bones caused by trauma or
infection, revision joint surgery, and oral/maxillofacial surgery. Bone grafis provide a
framework into which the host bone can regenerate and heal. Once implanted, the bone
cells weave into and through the porous microstructure of the bone graft to support the
new tissue, blood cells and soft tissue as they grow to connect fractured bone segments.

The loss or failure of tissue is one of the most frequent and costly problems in
human health care. In recent years, grafting has evolved from the initial autograft and
allograft preparations to biosynthetic and tissue-engineered living replacements. Tissue
engineering enables the growth of transpléntable functional tissue replacements starting
from samples of autologous cells of the patient. The cells are obtained by harvesting
tissue from a patient using a biopsy and then cells are extracted from the tissue sample
and cultured to the appropriate numbers in the laboratory. These living cells are then
placed in a three-dimensional natural or synthetic scaffold or matrix, and are kept under
tissue specific culture conditions to ensure differentiation and tissue maturation. If
provided with the appropriate conditions and signals, the cells will secrete various
matrix materials to create an actual living tissue that can be used as a replacement tissue
to be implanted back into the defective site in the patient. |

Current tissue engineering procedures involve a multi-step process. First, a
biopsy is performed to remove a tissue sample from a patient’s body. A \}ariety of
biopsy devices are Well known in the art. U.S. Patent No. 6,375,635 of Moutafis et al.,
for example, discloses a biopsy device that employs a high-pressure fluid jet that is
effective to cut and retrieve a tissue sample. Once the biopsy procedure is complete, the
tissue sample is then sent to a laboratory, where the tissue is prepared for cell isolation.
The isolated cells can then be placed into a three-dimensional scaffold for subsequent

growth and eventually implantation back into the patient.
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While current procedures have proven effective, they can be very time-

consuming and costly. Accordingly, there exists a need for more efficient and effective

methods and devices for obtaining and processing a tissue sample.

SUMMARY OF THE INVENTION |

The present invention provides a tissue biopsy and processing device for
capturing and processing a tissue sample. In general, the device includes a biopsy
member adapted to remove a tissue sample from a patient’s body, and a processing
apparatus adapted to receive the tissue sample from the biopsy device, and to dissociate
and mince the tissue sample in preparation for further use. The processing member can
include a tissue reducing chamber in communication with and adapted to receive the
tissue sample from the biopsy member, and a tissue processing element associated with
the tissue reducing chamber and effective to dissociate the tissue sample retained within
or moving through the tissue reducing chamber.

In one embodiment, the device can be an elongate member having a proximal
end, a distal end, and an inner lumen extending therebetween. The biopsy member is
preferably formed on the distal end of the elongate member, and 1s effective to retrieve
and convey a tissue sample to the tissue reducing chamber. A variety of biopsy
members can be used with the present invention. By way of non-limiting example, the
biopsy member can be a suction member, a cutting member, a burr, a shaver, a curette, a
rongeur, a high pressure fluid jet, a grasping member, a needle, and combinations
thereof. The tissue reducing chamber is preferably formed within the inner lumen of the
clongate member just proximal to the distal end, and can be formed integrally with the
biopsy member.

In another embodiment, the tissue reducing chamber can include an isolation
member effective to prevent foreign substances from entering the reducing chamber
after a tissue sample is disposed within the chamber. The isolation member can be, for
example, a hinged flap movable between an open position, in which the chamber can

receive a tissue sample, and a closed position, in which the chamber is sealed. The

- tissue processing element is preferably disposed within the tissue reducing chamber, and

can comprise a high pressure fluid jet. Alternatively, the tissue processing element can

comprise a mechanical cutting element. The mechanical cutting element can be, for
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example, an auger, a rongeur, a curette, an awl, a reamer, a corer, a blade, a grinding
member, a grating member, and combinations thereof.

The device can also optionally include a tissue retaining element for holding a
tissue sample n the reducing chamber. The tissue retaining element can also assist in
enabling the high pressure fluid jet to apply a high pressure fluid to the tissue to process
the tissue. The tissue retaining element can comprise a filter having pores sufficient to
retain the tissue, while allowing the high pressure fluid to flow therethrough. In another
embodiment, the device can include a siphoning member in communication with the
tissue reducing chamber that 1s effective to receive a tissue sample, after the tissue
sample 1s processed by the tissue processing element, and to remove excess fluid from
the tissue sample. The device can also optionally include a bioimplantable tissue scaffold
in communication with the tissue reducing chamber that 1s effective to receive a tissue
sample after the tissue sample 1s processed by the tissue processing element.

According to another embodiment, there 1s provided a tissue biopsy and
processing device, comprising: a biopsy member adapted to remove a tissue sample from
a patient; a processing apparatus having a tissue reducing chamber in communtcation
with and adapted to receive the tissue sample from the biopsy member, and a tissue
processing element associated with the tissue reducing chamber that 1s effective to
dissociate the tissue sample retained within the tissue reducing chamber; a tissue
retaining element located within the tissue reducing chamber for holding the tissue
sample while the tissue processing element dissociates the tissue sample; and a
bioimplantable tissue scaffold in communication with the processing apparatus and
effective to receive the dissociated tissue sample from the tissue processing element.

The present invention also provides methods for prepaﬁng a tissue slurry. In one
embodiment, the method includes the step of providing a device having a biopsy member
for retrieving a tissue sample from a patient, and a processing element in communication
with the biopsy member that 1s effective to dissociate and mince the tissue sample. The
method further includes the steps of removing a tissue sample from a patient's body
using the biopsy member, and processing the tissue sample with the processing element
to dissociate and mince the tissue. The method can further include the step of collecting

the dissociated and minced tissue for subsequent use.
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According to a further aspect, there 1s provided use of the device of the present

invention for dissociating and mincing a tissue sample from a patient to prepare a tissue

slurry.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be more fully understood from the following detailed
description taken in conjunction with the accompanying drawings, in which like

reference numerals designate like parts throughout the various figures, and wherein:

FIG. 1A 1s a side view illustration of a tissue biopsy and processing device

according to one embodiment of the present invention;

FIG. 1B 1s a cross-section view of the device of FIG. 1A taken across line 1B-1B;
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FIG. 2 is a side view illustration of another embodiment of a tissue biopsy and

processing device according to the present invention;

FIGS. 3A-3C illustrate embodiments of a biopsy member for use with a tissue

biopsy and processing device;

FIGS. 4A-4C illustrate embodiments of a tissue processing element for use with

a tissue biopsy and processing device;

FIGS. SA-5C are side view 1llustrations of various embodiments of a tissue

biopsy and processing device;

FIG. 6A is a perspective view of an isolation device for use with a tissue biopsy

and processing device according to another embodiment of the present invention; and

FIG. 6B is a perspective view of the tissue biopsy and processing device of FIG.

2 disposed within the isolation device of FIG. 6A.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a tissue biopsy and processing device that is
effective to capture and prepare a tissue sample. FIG. 1 illustrates one embodiment of a
tissue biopsy and processing device 10. As shown, the device 10 generally includes a
biopsy member 12 that is adapted to remove a tissue sample from a patient’s body, and a
tissue processing apparatus having a tissue reducing chamber 14 that is in
communication with and is adapted to receive the tissue sample from the biopsy member
12, and a tissue processing element 16 associated with the tissue reducing chamber 14
and that is effective to dissociate the tissue sample retained within the reducing chamber
14. The device 10 further includes a tissue retaining element 18 for holding the tissue
sample in the reducing chamber while the tissue processing element 16 dissociates the
tissue. The device is particularly advantageous in that it allows the biopsy and tissue

preparation to be completed in one step, thereby saving time and reducing costs.
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The device 10 can have a variety of configurations. As shown in FIG. 1, the
device has a generally elongate shape and includes first and second holiow elongate
members, €.g., tubes 20, 22. The first and second tubes 20, 22 each inciude a proximal
portion 20a, 22a, a distal portion 20b, 22b, and an inner lumen 20c¢, 22¢ extending
therebetween. The distal portion 20b, 22b of each tube 20, 22 is spaced a distance apart
from one another, and each tube 20, 22 includes a distal-most end 20d, 22d with
openings in facing relationship with one another. The proximal end (not shown) of the
first tube 20 is in fluid communication with a high-pressure fluid source that is effective
to direct fluid at a high pressure through the first tube 20 and out the distal-most end 20d
of the tube 20 toward the distal-most end 22d of the second tube 22. The distal-most
end 20d of the first tube 20 can optionally include a nozzle 24 for controlling the
direction of fluid flow toward the second tube 22. In use, the high pressure fluid source
forms the tissue biopsy member 12, as the fluid is effective to cut through and remove a
tissue sample from a patient’s body. The device 10 is used by placing the device 10 at a
site 1n a patient’s body and positioning the desired tissue sample between the distal-most
end 20d, 22d of each tube 20, 22. The fluid source is then activated to cause the high
pressure fluid flow to cut through the tissue to remove a tissue sample, directing it to
lumen 22e.

Once the tissue sample is retrieved, the sample and the fluid flow into the second
tube 22, which includes a tissue reducing chamber 14 that is effective to receive the high
pressure fluid flow and the tissue sample from the first tube 20. The reducing chamber
14 can have any shape and size, and can merely be a portion of the inner lumen 22¢
positioned just proximal to the distal-most end 22d of the second tube 22. The reducing
chamber 14 can optionally include a tissue retaining element 18 that is effective to retain
the tissue sample in the reducing chamber 14. The retaining element 18 can have a
variety of configurations, and can be, for example, a screen-like member, as shown in
FIG. 1B.

Preterably, the tissue retaining element 18 includes pores having a diameter
sufticient to allow fluid to flow therethrough, but to prevent tissue having a particular
size from passing therethrough. In use, the retaining element 18 will retain the tissue
sample while the high pressure fluid 16 flows therethrough. In this respect, the high

pressure fluid 16 serves as the processing element in that it is effective to dissociate,
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mince, or otherwise chop the tissue into small particles. Once the tissue sample is
dissociated, the tissue particles preferably have a diameter sized to pass through the
retaining element 18, where the tissue particles are collected for further use. In an
exemplary embodiment, the particle size of each tissue fragment can vary, for example,

3

the tissue size can be in the range of about 0.1 and 3 mm”, in the range of about 0.5 and

3 , or in the range of about 2 to 3 mm?, but

I mm-, in the range of about 1 to 2 mm
preferably the tissue particle is less than 1 mm°.

In an alternate embodiment, the tissue retaining element 18 can serve as a
siphoning member that is effective to receive the dissociated tissue sample and to
separate the sample from the fluid. In this respect, the siphoning member has pores
having a diameter less than a diameter of the dissociated tissue, thereby preventing the
dissociated tissue to pass therethrough and collecting the tissue as it is being processed.
The siphoning member can optionally be, for example, a biological implant, such as a
tissue scaffold, for receiving the dissociated tissue and thereby preparing the scaffold for
subsequent implantation.

FIG. 2 illustrates another embodiment of a tissue biopsy and processing device
30. As shown, the device 30 has a generally elongate shape and includes a proximal end
32, a distal end 34, and an inner lumen 36 extending therebetween. A biopsy member
38 is formed on the distal end 34 of the device 30, and a reducing chamber 40 is formed
in a distal portion of the device 30 at a location proximal to the biopsy member 38. The
reducing chamber 40 includes a tissue retaining member 42 that is effective to retain the
tissue sample in the chamber 40, and a tissue processing element 44 effective to
dissociate the tissue.

~ The biopsy member 38 can have a variety of configurations, but is preferably in
the shape of an awl that is effective to cut and/or scrap a tissue sample from a patient’s
body. Once the sample is retrieved from the patient, the sample can either be puéhed or
pulled into the tissue reducing chamber 40 using a variety of techniques. By way of
non-limiting example, a fluid flow can be used to push the sample into the reducing
chamber 40, or alternatively a vacuum can be coupled to the proximal end 32 of the
device 30 to pull the tissue sample into the reducing chamber 40. Once the tissue

sample is disposed in the reducing chamber 40, the retaining member 42, e.g., a screen

similar to screen 18 shown in FIG. 1, will retain the tissue sample in the reducing
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chamber 40. The processing element 44 can then be used to dissociate the minced
tissue. As shown in FIG. 2, the processing element 44 is formed from a high pressure
fluid flow directed toward the tissue retaining member 42 and that is effective to
dissociate, chop, and/or mince the tissue into small particles. The fluid is preferably
directed through an elongate tube or channel 46 formed in the inner lumen 36 of the
device 30. The elongate tube or channel 46 includes a proximal end (not shown) in
communication with a fluid source, and a distal end 48 having a nozzle 50 or similar
member formed thereon. The nozzle 50 is positioned in the reducing chamber 40
adjacent the distal end 34 of the device 30, and is in facing relationship with the tissue
retaining element 42. The nozzle 50 is effective to control the direction of fluid flow.
Once the tissue sample is dissociated, the tissue particles can be collected on the
retaining member 42, e.g., siphoning member, or can pass through the tissue retaining
member 42 where they can be collected for further use.

The high pressure fluid jet used in the tissue biopsy and processing devices
shown in FIGS. 1 and 2 can have a variety of configurations. Preferably, the proximal
end of the shaft 20, or channel 46, is connected to a high pressure pump or liquid
dispenser. The pressure and/or flow rate of the fluid jét is preferably controllable to
allow the pressure and/or flow rate to be adjusted based on the type of tissue desired to
be cut. Typical surgical devices are operated at a liquid pressure between about 500 psig
and about 50,000 psig, depending on the intended use. Preferably, the devices of the
present invention are operated at a liquid pressure in the range of about 7,000 psi and
18,000 psi. A variety of liquids can also be utilized with a tissue biopsy and processing
device according to the present invention. The fluid should be capable of being
maintained in a liquid state at the pressures and temperatures contémplated for
performing the procedure, and should be physiologically compatible. The fluid, as well
as the fluid pressure, should also be compatible with maintaining the viability of the
cells within the minced tissue. Suitable fluids include, for example, saline and water.
The liquid can also optionally include solid abrasives to improve cutting. Alternatively,
the liquid can be a liquefied gas, such as carbon dioxide, that forms solid particulate
material upon being emitted from the nozzle. The liquid can also optionally include
medicaments. A person having ordinary skill in the art will appreciate that virtually any

high pressure fluid device and fluid can be used with the tissue biopsy and processing
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device of the present invention, and that the device can be adapted based on the high
pressure fluid jet desired to be used.

While FIGS. 1 and 2 illustrate two embodiments of a tissue biopsy and
processing device 10, 30, a pefson having ordinary skill in the art will appreciate that the
device can have a variety of configurations. For example, FIGS. 1 and 2 each illustrate
devices 10, 20 that utilize a high pressure fluid jet to dissociate tissue. However, a
variety of dissociating members can be used in place of, or in addition to, the high
pressure fluid jet. Suitable dissociating members include, for example, mechanical
cutting elements, such as augers, rongeurs, curettes, awls, reamers, corers, blades,
grinding members, grating members, and combinations thereof. A tissue biopsy and
processing device according to the present invention can also include a variety of biopsy
devices. Suitable biopsy devices include, for example, a suction member, a cutting
member, a burr, a shaver, a curette, a rongeur, a high pressure fluid jet, a grasping
member, a needle, and combinations thereof, needles, and combinations thereof. By
way bf non-limiting example, FIGS. 3-5C illustrate various tissue biopsy and/or
processing elements for use with a device according to the present invention.

FIGS. 3A-3C illustrate alternative embodiments of a tissue biopsy member 60,
70, 200. As shown in FIG. 3A, the biopsy member 60 is in the form of an awl, similar to
awl 38 shown in FIG. 2. The awl 60 is effective to scrap and/or cut tissue from a
patient’s body. A person having ordinary skill in the art will appreciate that the awl 60
can have virtually any shape and size, as long as it is effective to remove a tissue sample
from a patient. FIG. 3B illustrates a tissue biopsy member 70 in the form of a biter. As
shown, the biter 70 includes an elongate member 79 having first and second jaw
members 72, 74 formed on a distal end thereof. One or both of the jaw members 72, 74
can be pivotally movable, and can include tissue penetrating teeth 77 formed thereon.
As shown in FIG. 3B, the first jaw member 72 is pivotally connected to the second jaw
member 74, and includes several tissue penetrating teeth 77 formed thereon and adapted
to penetrate into and remove a tissue sample ﬁ'om a patient’s body. The second jaw
member 74 is integrally formed with the elongate member 79, and includes a tissue
receiving recess 76 formed therein and in communication with the tissue reducing
chamber 78. A trigger or similar actuation member (not shown) can be provided for

moving one or both of the jaw members 72, 74 between an open position (as shown),
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and a closed position. FIG. 3C illustrates a biopsy member 200 in the form of a shaver
having jagged edges or blades 202 which are effective to shave off a desired portion of
tissue. The shaver 200 preferably includes a tissue receiving recess 204 formed therein
and in communication with the tissue reducing chamber 206.

FIGS. 4A-4C illustrate alternative embodiments of a tissue processing element
80, 90, 100 which are preferably adapted to be disposed within the tissue reducing
chamber of a device in accordance with the present invention. The tissue processing
elements 80, 90, 100 are rotatably disposed within the reducing chamber, and are
optionally slidably movable along a length of the reducing chamber. In use, the
processing element 80, 90, 100, when rotated at high speeds, is effective to dissociate
tissue into small particles. Rotation of the processing elements 80, 90, 100 can be
accomplished using a variety of techniques, including both mechanical and/or electrical
techniques.

Referring to FIG. 4A, the processing element 80 has an elongate rigid member
82 including several blade members 84a,, 84b, 84c, 84d disposed on a distal portion
thereof. The blade members 84a, 84b, 84c¢, 84d can be positioned at any location along
a length of the elongate member 82, and preferably each blade member 84a, 84b, 84c,
84d extends from the elongate member 82 in a direction perpendicular to an axis 4 of
the elongate member 82. As shown in FIG. 4A, the elongate member 82 includes a first
pair of blade members 84a, 84b positioned on opposed sides of the elongate member 82,
and a second pair of blade members 84c, 84d positioned on opposed sides of the
elongate member 82 and spaced a distance apart from the first pair of blades 84a, 84b.
Fach blade member 84a, 84b, 84c, 84d can have virtually any shape and size, but
preferably each blade member 84a, 84b, 84c, 84d is substantially C-shaped. Each pair
of blade members 84a, 84b, 84c, 84d preferably has a combined length / that extends
across the reducing chamber, such that in use the tissue sample cannot pass through the

reducing chamber without coming into contact with the rotating tissue processing

element 80.
FI1G. 4B illustrates another embodiment of a tissue processing element 90 formed

from an elongate member 92 having a single, auger-type blade member 94 rotatably

disposed around an axis a of the elongate member 92 and extending along a length of

the elongate member 92. The blade member 94 can have any shape and size, but
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preferably has a width w that, when disposed within the reducing chamber, is sufficient
to occupy a significant portion of the reducing chamber to prevent the tissue sample

from passing through the reducing chamber without coming into contact with the blade

" member 94.

F1G. 4C illustrates yet another embodiment of a tissue processing element 100
formed from a rigid elongate member 102 having a burr or grinder-type blade member
104 disposed on a distal end thereof. The blade member 104 includes several convexly
shaped blades 106a-e, preferably in the form of a wire or elongate strip, that extend from
a distal tip 108 of the. elongate member 102 to a position 110 proximal to the distal tip
108 of the elongate member 102. Each blade 106a-e combined forms a substantially
spherical shaped blade member 104,

F1GS. SA-5C illustrate each tissue processing element 80, 90, 100 shown in
FIGS. 4A-4C disposed within a tissue biopsy and processing device 110, 120, 130. As
shown, each device 110, 120, 130 includes an elongate shaft 112, 122, 132 having an
awl-type biopsy member 114, 124, 134, similar to awl 38 shown in FIG. 2, formed on a
distal end thereof, and having a reducing chamber 116, 126, 136 disposed therein. The
processing element 80, 90, 100 1s disposed within the shaft 112, 122, 132 of the device
110, 120, 130 and the blade member 84, 94, 104 of each processing element 80, 90, 100
s positioned within the reducing chamber 116, 126, 136. The processing elements 80,
90, 100 can each be slidably movable along a length of the reducing chamber 116, 126,
136 to more eftectively dissociate tissue disposed therein. Each tissué biopsy and
processing device 110, 120, 130 can also include a tissue retaining member 118, 128,
138 disposed at a proximal end of the reducing chamber 116, 126, 136 to prevent tissue
having a particular diameter from passing therethrough. Once the tissue is dissociated,
€.g., chopped and/or minced into tissue particles, by the processing element 80, 90, 100,
the tissue particles can be collected on the retaining member 118, 128, 138, e.g., the
siphoning member, or can pass through the retaining member 118, 128, 138 for
collection or further use.

In another embodiment of the invention, the tissue biopsy and processing device
can optionally include a biological implant, such as a tissue sbaffold, for receiving the
dissociated tissue and thereby preparing the scaffold for subsequent implantation. The

biological implant can be removably disposed within the tissue biopsy and processing
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device at a position just proximal to the retaining element, or adjacent to the retaining
element. Alternatively, as previously stated, the retaining element can be a biological
implant, in which case the implant acts as a siphoning member that is effective to retain
the dissociated tissue and separate the tissue from the fluid. A person having ordinary
skill in the art will appreciate that a variety of modifications can be made to the device to
enable a biological implant to be removably disposed therein to receive the dissociated
tissue sample once processing is complete.

In other aspects of the invention, the tissue biopsy and processing device can
optionally include an isolation member 140 effective to prevent foreign substances from
entering the reducing chamber after the tissue sample is retrieved from the patient and
disposed within the chamber. The isolation member 140 can have a variety of
configurations, and as shown in FIG. 6 is in the form of a hinged flap 142 disposed on
the distal end 144 of an elongate shaft 146. The hinged flap 142 is preferably movable
between an open position (as shown), in which the tissue sample can be removed from
the patient and disposed within the chamber, and a closed position (not shown), in which
the chamber is sealed.

In use, a tissue biopsy and processing device can be removably disposed within
the shaft 146 of the isolation member 140, as shown in FIG. 6B. The bidpsy and
processing device is preterably slidably disposed within the isolation member 140 and
movable between a first position, as shown, ih which the hinged flap 142 is forced open
and the biopsy member extends from the distal end of the shaft, and a second position, in
which the hinged flap 142 is closed and the biopsy member is fully disposed within the
shaft. Alternatively, the tissue biopsy and processing device can be integrally formed
with the 1solation member 140.

A person having ordinary skill in the art will appreciate that, while a hinged flap
142 is shown, a variéty of 1solation members can be used, including, for example, a
rotatable door, a seal or gasket, or similar device. While virtually any isolation member
can be used, the isolation member should be effective to enable a tissue sample to be

retrieved, yet prevent fluid or other foreign substances from entering the reducing

chamber after the tissue sample is retrieved.
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The present invention also provides a method for preparing a tissue slurry using
a tissue biopsy and processing device. In general, the method includes the steps of
removing a tissue sample from a patient’s body using the biopsy member, and
processing the tissue sample with the processing element to dissociate and mince the
tissue. The tissue can then be collected for subsequent use. The method ts preferably
performed in a sealed system in order to avoid any possible contamination of the tissue
sample.

The features and other details of the invention will now be more particularly
described and pointed out in the claims. It will be understood that the particular
embodiments of the invention are shown by way of illustration and not as limitations of
the invention. Those having ordinary skill in the art will know, or be able to ascertain,
using no more than routine experimentation, many equivalents to the specific
embodiments of the invention described herein. These and all other equivalents are

Intended to be encompassed by the following claims.
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CLAIMS:

1. A tissue biopsy and processing device, comprising: a biopsy member adapted to
remove a tissue sample from a patient; a processing apparatus having a tissue
reducing chamber in communication with and adapted to receive the tissue
sample from the biopsy member, and a tissue processing element associated with
the tissue reducing chamber that is effective to dissociate the tissue sample
retained within the tissue reducing chamber; a tissue retaining element located
within the tissue reducing chamber for holding the tissue sample while the tissue
processing element dissociates the tissue sample; and a bioimplantable tissue
scaffold in communication with the processing apparatus and effective to receive

the dissociated tissue sample from the tissue processing element.

2. The device of claim 1, wheremn the device is in the form of an elongate member
having a proximal end, a distal end, and an inner lumen extending therebetween,
the biopsy member being formed on the distal end of the elongate member and
the tissue reducing chamber being formed within the inner lumen proximal to the

distal end of the elongate member.

3. The device of claim 2, wherein the biopsy member 1s effective to retrieve and

convey a tissue sample to the tissue reducing chamber.

4, The device of claim 3, wherein the tissue processing element is disposed within

the tissue reducing chamber.

5. The device of claim 1, wherein the biopsy member 1s selected from the group
consisting a suction member, a cutting member, a burr, a shaver, a curette, a

rongeur, a high pressure fluid jet, a grasping member, a needle, and combinations
thereof.

6. The device of claim 1, wherein the tissue reducing chamber includes an 1solation
member effective to prevent foreign substances from entering the reducing

chamber after a tissue sample 1s disposed within the chamber.
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The device of claim 6, wherein the isolation member comprises a hinged flap
movable between an open position, in which the chamber can receive a tissue

sample, and a closed position, in which the chamber 1s sealed.

The device of claim 1, wherein the tissue processing element comprises a high

pressure fluid jet.

The device of claim 1, wherein the tissue retaining element comprises a filter

having pores sufficient to retain the tissue sample.

The device of claim 1, wherem the tissue processing element comprises a

mechanical cutting element.

The device of claim 10, wherein the mechanical cutting element is selected from
the group consisting of an auger, a rongeur, a curette, an awl, a reamer, a corer, a

blade, a grinding member, a grating member, and combinations thereof.

The device of claim 1, wheremn the tissue retaining element comprises a
siphoning member in communication with the tissue reducing chamber that 1s
effective to receive a tissue sample after the tissue sample 1s processed by the

tissue processing element and to remove excess fluid from the tissue sample.

The device of claim 2, wherein the tissue processing element 1s shdably disposed

within the tissue reducing chamber.

Use of the device of any one of claims 1-13 for dissociating and mincing a tissue

sample from a patient to prepare a tissue slurry.

The use of claim 14, wherein the dissociated and minced tissue sample 1s
disposed within a fluid, and wherein the tissue scaffold i1s fluird permeable to

enable the fluid to flow therethrough, thereby separating the dissociated and.

minced tissue from the fluid.

The use of claim 14, wherein a particle size of the dissociated and minced tissue

fragments 1s in the range of about 0. Imm’ to 3mm’.
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The use of claim 14, wherein a particle size of the dissociated and minced tissue

fragments is less than about Imm”.

The use of claim 14, wherein the dissociated and minced tissue i1s in the form of

an amorphous slurry.
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